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ABSTRACT 
An assumption evident in South African education policy documents is that making available 
a learner-centred pedagogy is the most effective approach to improving educational quality in 
classrooms and achieving greater equality in achievement outcomes for socio-economically 
disadvantaged learners. 
This thesis investigates whether the existing South African policy approach is supported 
through research, or whether, in accordance with the international evidence, 'Opportunity-to-
Learn' (the curriculum content and skills actually made available to learners in classrooms) has 
a greater effect on achievement and is therefore a policy variable worth taking more seriously 
for narrowing the gap in achievement outcomes between South African learners of different 
socio-economic backgrounds. 
The aim of the research is to establish whether 'Opportunity-to-Learn' or 'type of pedagogy' 
overall has more influence on mathematics achievement, or whether combinations of aspects 
of OTL and pedagogy have more influence. The work of Basil Bernstein provides the 
theoretical basis for discussing OTL and pedagogy within the same analytical framework so 
that the influences of each on achievement can be investigated and discussed using a common 
internal language of description. 
The empirical work takes the fonn of a medium-scale study designed to compare the effect 
on achievement gains of naturally-occurring variations in the a) 'Opportunity-to-Learn' and 
b) 'type of pedagogy' made available to a representative sample of 1001 low socio-economic 
status grade 6 learners from four Cape Peninsula districts across one school year (2003). 
Main data sources are pre- and post-tests, classroom observations, learner work books and 
learner questionnaires. Statistical modeling is used to identify the relative effects of measures 
of 'Opportunity-to-Learn' and classroom pedagogy on the mathematics achievement gains of 
the sample to see which variables contribute the most to increases or decreases in achievement 
growth of low socio-economic status learners in a South African context. 
Drawing on statistical evidence and a strong conceptual framework, evidence from the 
research does not confirm the principal assumption of the study but indicates that 
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combinations of aspects of OTL and pedagogy are associated with higher levels of 
gain. However, the pedagogical variables that are generally considered important and which 
are emphasised in South African curricular documents do not emerge as significant in the study. 
Furthermore, data exploration suggests that greater within and across grade content coverage 
(inter-grade pacing over a number of school years) may be associated with higher overall test 
scores rather than increases in gain across a single school year signalling that 'Opportunity-to-
Learn' may 'work' more slowly over time. Indications are that across-grade effects of 
'Opportunity-to-Learn' need to be considered in a research model which assesses cumulative 
effects of 'Opportunity-to-Learn' on achievement over a much longer period of time. 
iv 
So I chose something mathematical, for this is universal, all can appreciate complexity, the 
trance found in patterns of sounds. 
From: The Piano Tuner by Daniel Mason, p.249 
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Chapter 1 
INTRODUCTION TO THE STUDY 
The aim of this study is to establish whether or not there is empirical support for the existing 
South African policy approach to improving academic outcomes in classrooms with learners 
from socio-economically disadvantaged backgrounds. This approach ~an be characterised as 
the promotion of a leamer-centred pedagogy, which is explored more fully below. 
The study arises out of concerns about the low ~ademic performance of learners from socio-
economically disadvantaged backgrounds in South Africa. In spite of well-intentioned efforts 
to improve schooling quality and close the race and class-related gap in achievement 
inherited from the previous apartheid system, high levels of under-performance and a strong 
relationship between poverty and low academic achievement are still starkly apparent in the 
results of internationally benchmarked comparative tests and learner testing conducted 
locally. 
Achieving outcomes that ensure access to further educational opportunities and better-paying 
occupations for socio-economically disadvantaged learners poses an enormous challenge for 
the country as, unlike developed country contexts, it is the majority of learners rather than 
minorities who are disadvantaged. 
1. RATIONALE FOR THE STUDY AND STATEMENT OF THE PROBLEM 
1.1 Efforts to improve schooling quality in South Africa since 1994 
So as to contextualize the study I broadly outline the main policy directions evident in efforts 
to improve schooling quality in the post-apartheid era. 
Re-strucluring, access and redress 
Since 1994, when the new government came into power, much of South Africa's educational 
reform has been based on the political imperative for social equality and for redressing the 
educational inequalities of the apartheid past. For instance, the 'White Paper on Education 
and Training', published in Government Gazette No 16312 of 15 March 1995, stated that: 
--------
The state's resources must be deployed according to the principal of equity, so 
that they are used to provide essentially the same quality of learning 
opportunities. This is an inescapable duty upon government, in the light of 
this country's history and its legacy of inequality, and it is a constitutional 
requirement ... (National Department of Education/NDoE, 1995: 21). 
The South African government has been under severe pressure to address the legacy of 
apartheid by transforming a segregated and divided education system as quickly as possible 
and increasing black children's access to educational opportunities. Initially policy-makers 
focused on re-structuring the racially-based and financially unequal education system and re-
organising the nineteen apartheid departments of education 1 into one national department and 
nine provincial sub-departments. Policy was mainly orientated around equalising formal 
access to schooling and inputs, in particular addressing the huge disparities in the distribution 
of resources inherited from the previous system through redistribution of funding to 
historically disadvantaged schools (Bot, 1999). 
The policy focus was on increasing monetary allocations for previously disadvantaged 
schools; increasing spending so as to provide resources and amenities such as running water 
and electricity to schools2; upgrading teacher qualifications; and introducing national learner-
teacher ratios through, for example, the National Norms and Standards for Funding Schools 
(National Department of EducationINDoE, 1998a), and Norms and Standards for Educators 
Acts (NDoE, 1998b). In other words, until more recently, the main means of promoting 
equality of educational opportunities in the South African schooling system has been by 
means of focusing on inputs rather than on outputs. Improvement in the learning outcomes of 
socio-economically disadvantaged learners was expected to follow naturally from the 
increases in inputs. 
However, by the late 1990s, empirical evidence had begun to indicate that the 'vigorous 
redress measures' and 'increased flow of resources to the historically disadvantaged sectors' 
had 'had little if any effect on improving learning outcomes' (Taylor, 2001: 13). More 
specifically, pass rates at the end of grade 12 remained low and many learners disadvantaged 
2 
Apartheid schooling was administered by separate departments for white, 'coloured' and Asian learners as well as for 
black learners living within 'white' South Africa and in each of the apartheid 'homelands'. 
Mechanisms such as the Register of School Needs have been used for this. 
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by apartheid were repeating grades or dropping out of school before they made it to grade 12 
(Peacock, 1995; Schollar, 1999, Taylor & Vinjevold, 1999a, Seekings, 2001a). For example, 
data from the Education Management Information System (EMIS) indicated that in 1997 the 
average child spent 12,8 years in school, yet 'only one quarter to one third of any given age 
cohort get a standard 10 pass' (Seekings, 2001a: 9). According to the 'best estimates' it was 
taking 'some eighteen to twenty years to "produce" one Grade 12 enrolee, and some 36 
years' to produce one grade 12 pass (Crouch & Mabogoane, 1997 in Seekings, 2001a: 9). 
What had become clear was that increasing expenditure and enhancing resources had not 
brought about the desired improvement in outcomes for disadvantaged learners. 
Improving efficiency and effectiveness 
Over time the policy focus shifted somewhat from earlier concerns with structural integration 
and more equal distribution of funding and resources, to include a concern with efficiency 
and effectiveness. 'Improving efficiency' is a key concept in economics and production 
function studies as it centres on the relationship between the cost of inputs, for example, the 
utilisation of resources such as 'time', relative to the outcomes produced. As Seekings 
(200la: 74) points out the idea is that 'the fundamental objective of public investment in 
education is to produce higher levels of student achievement. The most important indicators 
of all are those that demonstrate how far students are achieving the desired performance 
goals.' In South Africa the focus has been on matriculation results at the end of grade 12. 
Although school effectiveness research3 is a tradition of research that has been relatively 
weak in South Africa, a seminal study by Crouch & Mabogoane (1998) strongly indicated 
that it is 'poor school management' that is 'the largest single obstacle to overcoming the 
legacy of apartheid and providing equality of opportunity to all our citizens' (Taylor, 2001: 
13). In 1997, these two researchers used the grade 12 results in two provinces in South 
Africa as a proxy for school effectiveness in a multi-factor regression analysis. They found 
that schools serving very poor communities tended to have grade 12 pass scores some 20% 
lower than schools in richer areas. Specifically, a school's being a former 'black' school, that 
is, fonner Department of Education and Training (DET), appeared to decrease grade 12 pass 
School effectiveness research investigates the effectiveness of an educational system through external assessment of 
learner attainment in an attempt to identifY sources of inefficiency and poor performance in schools and to establish 
indicators of how to improve learner achievement. The school effectiveness tradition of educational research is 
concerned with 'working aggregately across the system' (Muller & Roberts, 2000: 6) with its central question as to how 
different 'inputs' such as teachers and school resources affect learner achievement (Hanushek, 1995: 277). 
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rates by about 20-30%. After taking into account measures of poverty and resources, the 
researchers found that 20-30% of perfonnance still remained unexplained. Their conclusion 
was that this unknown component could be accounted for by differences in 'managerial 
factors,4 (Crouch & Mabogoane, 1998). Indeed issues of poor management and leadership 
had similarly featured in a number of case studies, smaller-scale research projects and 
evaluations of interventions (see for example, Bateson, 1994; Schollar, 1995; Christie, 1998). 
At the policy level, the state has tried to address the issue of inefficiency in management 
practices at schools and at Departmental district level through for example, Resolutions 7 and 
8, passed in 1998 by the Education Labour Relations Council. These resolutions are 
orientated towards ensuring that schools and teachers are made accountable for more time 
being spent at school and in class (Fleisch, 1999). In 2001 the NDoE introduced Whole 
School Evaluation 'aimed at establishing the functionality of management practices in 
schools' (Taylor, 2001: 16). Also initiated by the National Department of Education in 2001 
was a Systemic Evaluation System (NDoE, 2001 in Taylor et al., 2003: 15) aimed at 
establishing systemic functionality through testing at the grade 3, 6 and 9 levels and 
signalling that matriculation results at the end of grade 12 were no longer seen as sufficient 
for monitoring the effectiveness of the whole schooling system. Evidence is that the 
management of schools is 'slowly improving' (Taylor et al., 2003: 13). 
Improving accountability and outcomes 
A further challenge that has faced South African policy makers is that the South African 
educational system, like education systems worldwide, has been subjected to the pressures of 
the global economic imperatives of international competitiveness. The system has come 
under increasing pressure to measure itself against global 'performance' standards (Muller & 
Roberts, 2000). Muller & Roberts (2000: 9) attribute this to the 'emergence of global score 
comparisons as a phenomenon linked to global economic competitiveness comparisons'. In 
particular, the Third International Maths and Science Study (TIMSS), sponsored by the 
International Association for the Evaluation of Educational Achievement (lEA), has placed 
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Although the length of the South African academic school year is comparable to that of other countries, researchers 
have reported that considerable time is lost to teaching in many schools (Taylor and Vinjevold, 1999a - see later in 
Chapter 2). School time is also lost to learning through high rates of leamer absenteeism (Hoadley, 1999). For 
example, in the Western Cape, schools report 'spells of absence' on the part of learners whose parents fonn part of a 
migrant population that moves between the Eastern Cape and the Western Cape. Learners spend some time with one 
family member who lives in the Eastern Cape and some time with another who works in the Western Cape (Reeves, 
2000). These learners either miss school or attend more than one school during the year. 
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comparative mathematics and science achievement in the spotlight through comparative 
measures of learner achievement in approximately 50 educational systems across five 
continents (Schmidt et al., 1997 a & b). 
Most technologically-based societies now recognize mathematics and science achievement as 
important for economic progress, and as Muller & Roberts (2000: 10) aver, 'poor results in 
studies such as TIMSS' are increasingly seen to signify 'poor global competitiveness in 
education and therefore economic perfonnance'. They argue that 'the global market was 
clearly making itself felt here, and the effect was immediate; henceforth accountability would 
mean accountability to outcomes and quality.' Certainly, in the 1990s a worldwide concern 
with educational quality has meant that 'achievement outcomes are increasingly seen as the 
final measure ofrefonn success and as publicly demonstrable accountable schooling practice' 
(Muller & Roberts, 2000: 2).5 
In South Africa learners have perfonned poorly in internationally benchmarked comparative 
tests and in learner testing conducted locally. Results of testing repeatedly show that South 
African 'learner's scores are far below what is expected at all levels of the schooling system, 
both in relation to other countries (including other developing countries) and in relation to the 
expectations of the South African curriculum' (Taylor et al., 2003: 41). For example, in 1995 
South African learners tested in TIMSS 'came last' of the countries that participated in the 
TIMSS (Sunday Times, 17 July 2000; Howie & Hughes, 1998).6 In 1998, grade 8learners 
who participated in TIMSS- R, a repeat of TIMSS, 'perfonned well below the levels of their 
counterparts' (Taylor et al., 2003: 41). South Africa's learner perfonnance was the worst of 
the 37 countries that participated (Seekings, 2001: 6). In 1999 the South African Monitoring 
Learning Achievement (MLA) Survey which' fonned part of the Joint International 
UNESCOIUNICEF monitoring learning-achievement project found grade 4 perfonnance in 
6 
For example, in the USA, where results nationally in the TIMSS were found to be highly variable indicating 'pockets of 
excellence' (National Science Board, 1998: I) but that,·on average, not all learners had access to equal opportunities to 
learn more challenging mathematics and science content, the social justice call has increasingly been for greater 
equality in outcomes. The response has been a move towards a policy of school accountability that attempts to increase 
equity of opportunity to learn a common body of knowl"ge and skills and to reduce inequality in learning outcomes 
amongst the poor through the use of content standards and assessment measures to drive standardization of achievement 
(Elmore & Fuhrman, 1995). National Content Standards and Assessment Standards are being used as tools for raising 
performance expectations, measuring standardization of learner achievement and increasing equality in outcomes. 
According to Elmore & Fuhrman (1995: 6), in the United States 'equal access to essential services of compensatory 
efforts' are no longer seen as sufficient. 'With the development of state content and performance standards, 
poJicymakers in the USA have shifted the focus of their equity concern to outcomes' (ibid). 
TIMSS testing in South Africa was limited to grades 7 and 8 and grade 12 (Seekings, 200 I: 95). 
5 
literacy, numeracy and life skills tests 'poor' with the average score 'well below 50 percent' 
(Seekings, 2001a: 96). When the South African results are compared with eleven other 
African countries, learner achievement at the Grade 4 level 'appears to be far inferior to that 
in all these other African countries' (ibid: 8). 
A number of local evaluations of school education programmes (for example, Schollar, 
2001a; Kanjee et al. 2001) and research studies (see for example, Taylor & Vinjevold, 1999) 
that involved learner testing have shown that, 'in relation to South African grade level 
benchmarks' many learners are performing 'below the expectations of the South African 
curriculum' (Taylor et al., 2003: 43). Research evidence in the country has revealed high 
levels of under-preparedness, particularly amongst South African learners at schools in high 
poverty areas (Howie & Hughes, 1998; Joint Education Trust, 2000 & 2001; NDoE, 2oo2c; 
Cape Argus, 26 May 2004). Studies have shown that many Grade 6 learners in schools 
serving socio-economically disadvantaged communities 'are not able to perform mathematics 
and reading tasks expected at the Grade 3 level' (Joint Education Trust, 2001:3). In 2004 the 
Western Cape Education Minister (MEC) announced that results of systemic literacy and 
numeracy tests administered to grade 6 learners in the province in 20037 showed a clear 
relationship between poverty and achievement - 'the poorer pupils, the more likely they were 
to lag' (Cape Argus, 26 May 2004). 
Clearly the political and economic imperatives to provide effective schooling in South Africa 
that enhances achievement for all and improves the aggregate level of learning outcomes for 
the country are stronger than ever. Although there is increasing agreement internationally 
and locally of 'the centrality of achievement and importance of measuring outcomes' (Muller 
& Roberts, 2000: 25), the idea of becoming more globally competitive through an emphasis 
on academic performance has created some tensions for the social justice goal of redress and 
equity in South Africa (Christie, 1999). Of concern is that the needs of disadvantaged 
learners might be overlooked or neglected if the policy focus is mainly on out~omes as 
measured through learner performance on standardised tests. 
Because the huge discrepancy in achievement outcomes linked to race and class is so 
glaringly evident (Taylor et al., 2003), the use of measures that allow for comparative 
Unlike other provinces in South Africa, the Western Cape Education Department's (WCED) systemic evaluation of 
grade 6leamers' mathematics performance commenced in 2003. 
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assessment of learner achievement across the education system is not just an accountability 
issue but also an important social justice goal. Achieving greater equality in those outcomes 
that ensure access to further learning opportunities and better-paying occupations for learners 
from disadvantaged backgrounds8 is thus both an economic goal and a social justice goal for 
the country. 
Improving quality 
Closing or at least substantially narrowing the significant race-and class-related gap in 
achievement outcomes9 will entail both improving accountability and efficiency across the 
system as well as educational quality in schools. If quality of opportunity issues are not 
addressed, the performance of disadvantaged learners in poor schools will not improve. 
Achieving greater equality in outcomes for South African learners will, of necessity, entail 
assisting schools across the system to 'deliver quality'. Therefore the next phase of school 
reform in South Africa is likely to focus on improving quality as indicated by achievement 
measures and on assisting schools across the system to 'deliver quality' (Fleisch, 2002). 
However, there is debate around how best to approach this. 
Muller & Roberts (2000) explain that debates about how best to improve educational quality 
in the country and internationally are underpinned by the different assumptions underlying 
two main approaches to school reform. Those who see quality in terms of processes internal 
to individual schools such as the quality of organizational processes in schools and the quality 
of what happens in individual classrooms, want reform efforts based on an 'inside out' 
tradition where the focus is on 'whole school development' and the assumption is that it is 
'inside' influences that impact on educational quality. Processes are seen as ends in 
themselves and impact on learning outcomes is seldom prioritised or assessed in models 
based on this tradition. At the policy level a difficulty with this approach is that improvement 
in one school or schools in a district does not necessarily improve the aggregate level of 
learner achievement for the entire country. 
9 
South Africa's score on the Gini index. which measures income inequality, 'is the second highest in the world after 
Swaziland' (Mail & Guardian, July 26 - August I 2002: 4). 
For example, Anderson et al. (2000 in Taylor, et al., 2(03) note that for 'younger cohorts (of the South African 
population) (my addition) nearly 90% of whites have completed grade 12 (matric) (my addition), compared with only 
35% of Africans; similarly, pass rates in the matric exam are much lower for African students. In order to establish a 
measure for following children's progress through school, these authors calculate the number of grades completed per 
year of school attended for the different popUlation groups. For Africans the value is around 0,80 grades per year for 
ages 10 to 16, while for whites the corresponding figure is around 0,94' (Taylor et al., 2003 52-53). 
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In contrast, those who see educational quality as improving outcomes through accountability 
measures such as systemic assessment of learner performance in standardised tests and 
standardised 'inputs' such as standardised curricula, want reform efforts based on an 'outside 
in' tradition (Muller & Roberts, 2000: 6). Up until recently the characteristic response to 
either approach in South Africa has been zealous advocacy of one approach, and strong 
rejection of the other. The net result has been that, although the NDoE's Systemic 
Evaluation System was piloted in 2001 at Grade 3 level, the systemic assessment of learner 
achievement at the grade 3, 6 and 9 levels has not been fully implemented at the national 
level (Taylor et al., 2003: 12). 
What is increasingly evident is that successful educational reform needs to entail a 
'systematically constructed combination of outside-in and inside-out approaches' (Taylor et 
al., 2003: 5). Reform requires a 'combination of accountability and support measures' (ibid) 
through 'central policy mandates', such as 'system-wide standards', monitoring and systems 
of support that concentrates on assisting schools to achieve assessment standards (Fleisch, 
2002: 95). Measures to improve outcomes such as an emphasis on efficiency (for example, 
through the introduction of measures to ensure that teachers and learners spend more time in 
schools and classrooms), effectiveness and accountability need to be accompanied by 
effective measures to improve the quality of teaching and learning in classrooms. 
A further set of reform initiatives that have had an effect on the terrain of schooling quality 
since 1994 has been South Africa's curriculum policy. 
1.1.1 The changing landscape of South Mrica's curriculum policy and the prevailing 
pedagogical policy 
The adoption of a new South African curriculum framework for grade 1-9 in 1997 formed 
part of the range of policy inputs developed to transform and restructure apartheid education 
(Christie, 1999: 281). Although the new curriculum, Curriculum 2005 (C2005), was 
essentially 'introduced to set aside the philosophical and pedagogical basis of apartheid-
education once and for all', globalisation also played a role in the curriculum reform process 
(Chisholm et al., 2000: 8). Policymakers looked to more developed Western countries such 
as Australia, New Zealand, Canada, the United States and Britain, where the emphasis in 
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education has generally been on 'individuality', 'creativity', 'flexibility' and 'freedom', to 
draw on conceptions of 'best practice' in education (Christie, 1999: 290). 
The new South African curriculum is based on the concept of outcomes-based-education 
(OBE) and endeavors to promote non-racialism, non-sexism and democracy whilst creating 
active and critical citizens able to cope with the demands of the global workplace (Christie, 
1999: 290). 1997 marked the adoption of a new curriculum framework that formed part of a 
range of policies developed to transform and restructure apartheid education in South Africa 
(ibid: 281). Where the 'apartheid' curriculum was based on traditional distinctions between 
subjects such as history and geography, C2005 integrates traditionally separate subjects into 
eight 'learning areas' - Human and Social Sciences; Numeracy and Mathematical Sciences; 
Natural and Physical Sciences; Economic and Management Sciences; Technology; 
Communication, Literacy and Languages; Culture, Arts and Artistic Crafts; and Life 
Orientation. Rather than outlining specific subject content and skills to be covered, the 1997 
version of C2005 provides the outcomes to be evaluated or assessed for each learning area. 
The previous apartheid curriculum took the form of prescriptive national syllabi for each 
subject that emphasized 'often ideologically distorted' academic subject content (Christie, 
1999: 282) and disregarded the everyday realities of life in apartheid society. In contrast, the 
critical outcomes underpinning C2005, are 'open-ended' in that they emphasize 'higher order 
skills' such as critical thinking, the application of knowledge, problem-solving, and 
communication (Taylor, 1999a: III in Taylor & Vinjevold, 1999a). 
C2005 integrates sixty six specific outcomes across the eight learning areas for the nine years 
of the three phases of General Education - Foundation Phase (grades 1-3), Intermediate Phase 
(grades 4-6) and Senior Phase (grades 7-9). The idea is that teachers choose the most 
appropriate content relevant to their particular learners' everyday lives for bringing about 
specific outcomes for each learning area (Fleisch: 2002: 9). For this the curriculum 
advocates strong integration between everyday and school knowledge and the use of five 
'programme organizers', cross curricular themes derived from everyday life, for example, 
'environment'. A premium is placed on integration of knowledge and 'transferability of 
knowledge to real life' (NDoE, 1997: 32). An assumption underpinning the new curriculum 
was that teachers had strong enough internalized conceptual schema to ensure that the 
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necessary specialized core knowledge and skills were made available to learners over their 
learning careers. 
In 1998, when C2005 was in its second year of implementation, the NDoE through the 
President's Education Initiative (PEl) commissioned research to investigate the 
implementation of recent curriculum reform policies. The overall goal of the Project was to 
'assist policy makers and practitioners to implement the good intentions of the new education 
system more effectively' (Joint Education Trust/JET, 2001: 1). In all, 35 individual small-
scale studies were commissioned. The authors of the PEl's Report on all of the studies 
(Taylor & Vinjevold, 1999a) concluded that curriculum efforts at integration between and 
across learning areas had resulted in a 'bewildering mix of concepts ... it seems most 
unlikely that learners will develop a systemic understanding of any of these ideas. In the 
hands of teachers whose own conceptual frames' of the subjects they teach 'are not strong, 
the results are likely to be disastrous where school knowledge is totally submerged in an 
unorganised confusion of contrived realism' (Taylor 1999a: 121 in Taylor & Vinjevold, 
1999a). The authors found C2005 to be 'highly prescriptive' in terms of pedagogy, and 
'vague in the extreme in the area of content.' (ibid: 126). 
At the heart of South Africa's new outcomes-based curriculum policy is an 'alternative' 
learner-centred approach to teaching. A learner-centred pedagogy is considered by many 
progressive members of the South African educational community to mark a shift from a 
more 'conventional' or 'traditional' teacher-centred pedagogy. Teacher-centred pedagogy is 
generally seen in terms of a 'transmission' or whole class teaching, authoritarian relations 
between teachers and learners, learner passivity, use of textbooks and drill and rote learning. 
This 'conservative' approach is associated with apartheid Christian National Education and 
its off-shoot, Fundamental Pedagogics, whilst a learner-centred 'progressive' approach is 
linked to the 'transformative' People's Education that emerged in the country in the 1980s. 
'Progressive' pedagogy is seen to be 'based on an emancipatory vision in which learners take 
control of their own learning: they are active, creative and self-regulatory and reflective. 
Direct interventions by the teacher are seen as suspect and as interfering with the natural 
process. The role of the teacher is thus covert, i.e. he or she is seen as a guide and facilitator' 
(Taylor, 1999a: 108). 
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In South African curriculum documents, learner-centred pedagogy is described in terms of 
processes such as collaborative group work and independent hands-on activities linked to 
relevant everyday, real world problems. The content-based transmission model, on the other 
hand, is seen as treating learners as 'empty vessels which have to be filled with knowledge' 
(NDoE, 1997a: 30 in Kraak, 1999; 43). The idea is that, by 'regarding learners as passive 
recipients or rote learners', the model 'deprives many learners of adequate opportunities to 
realise their full potential' (NDoE, 1997a: 30 in Kraak, 1999: 43). 
Table 1 taken from a C2005 document, reflects the way in which pedagogy has been 
conceptualised in South African curriculum documents and guidelines in terms of a 
dichotomous 'from teacher-centred- to learner-centred' model: 
Table 1: The paradigmatic shift from transmission models of teaching and learning to 
outcomes-based education and training 
OLD TRANSMISSION NEW OUTCOMES-BASED 
MODEL OF LEARNING MODEL OF LEARNING 
THE LEARNER Passive learners Active learners 
ASSESSMENT Graded Continuous Assessment; learners are 
Exam-driven assessed on an on-going basis 
Exclusionary 
ROLE OF TEACHER Teacher-centred, textbook bound Learner-centred; teacher as 
facilitator; teacher constantly using 
fUOUP work and team work. 
CURRICULUM Syllabus seen as rigid and non- Learning programmes seen as guides 
FRAMEWORK negotiable that allow teachers to be innovative 
and creative in designing 
programmes. 
Emphasis on what teacher hopes to Emphasis on outcomes- what the 
achieve learner becomes and understands 
TIME FRAMES AND Content placed into rigid time frames Flexible time frames allow learners 
LEARNER PACING to work at their own pace 
Source: National Department of Education, 1997a: 6-7 in Kraak, 1999: 44) 
Many curriculum planners, trainers and outside agents such as Non-Governmental 
Educational Organisations (NGEOs) similarly tend to portray 'pedagogy' in terms of this 
'either-or' dichotomy actively favouring a 'single pedagogy' as the ideal teaching practice by 
encouraging teachers to promote learner participation through collaborative group work, co-
operative problem-solving and hands-on activities in their lessons. The use of everyday 
knowledge or 'real world' contexts is endorsed as a pedagogical tool for inducting learners 
into formal school knowledge. 
II 
The authors of the President Education Initiative Report, however, portrayed this curriculum 
as . driven by a strong pedagogical policy but weak conceptual coherence in terms of 
specialized school knowledge and skills and argued that this was likely to exacerbate rather 
than reduce existing inequalities in learning outcomes that ensure access to further 
educational opportunities for learners from disadvantaged backgrounds. The strong emphasis 
on relating scientific knowledge to everyday knowledge meant that the means of 
distinguishing scientific knowledge from everyday knowledge was not being made apparent 
to learners. Some PEl research studies had shown that 'in historically disadvantaged schools 
... teaching through drill' had apparently been 'replaced by teaching about everyday life' 
which 'seldom translated into' specialized school knowledge (Fleisch, 2002: 118). 
In 1999, in response to the findings of the PEl, a Review Committee was tasked by the 
Minister of Education with improving the quality of the curriculum and placing it on a more 
epistemologically sound footing. The Report of the Committee (Chisholm et al., 2000) took 
issue with the weak 'lateral demarcation' (ibid: 41) between school and everyday knowledge 
and between different school subjects. A key recommendation of their Report was the 
decomposition of 'integrated' learning programmes into distinct subjects. 
The Review Committee was further critical of the weak 'vertical demarcation' or under-
specification of the curriculum in terms of conceptual coherence and 'sequence, pace and 
progression - what competences must be learnt' by grade level (Chisholm et al., 2000: 40). 
They argued that the 'lack of a conceptual roadmap for proceeding' (Taylor et al., 2003: 133) 
would principally disadvantage learners in schools where teachers' knowledge base was not 
strong. The Committee recommended stronger specification of the expected levels of 
competence for each grade level in the curriculum, especially for subjects with a strong 
vertical knowledge structure such as mathematics, natural sciences and languages. A further 
recommendation was greater alignment between the curriculum and assessment policy 
(Chisholm et al., 2000). 
Subsequent to the 2000 Review Report, C2005 has been re-defined through Revised National 
Curriculum Statements (RNCS) specific to each learning area (NDeO, 2002b). In the 
numeracy and mathematics Learning Area (NDeO, 2002a), the development of subject 
knowledge has been foregrounded and the statements now express the skills, concepts and 
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content learners are expected to have at each grade leve1.10 It seems likely that in future there 
will be greater accountability to the national assessment standards via clear national testing 
benchmarks. The idea is that learners are to be assessed against the national curriculum 
standards that indicate whether they have attained a learning outcome at an appropriate level 
for each grade. The reviewed curriculum is based on an assessment framework where 
learners are to be assessed on what they understand and know, and on their performance in 
tasks using new knowledge, skills and conceptual understanding. 
Although, in 2003 when data collection for this study took place, the RNCS were not yet 
being implemented at the grade 6 level, the reviewed statements, certainly in the numeracy 
and mathematics Learning Area, mark a shift towards a more structured knowledge-based 
curriculum that focuses on attaining core skills and knowledge competences. In principle 
though, the pedagogy advocated for the implementation of the 1997 Curriculum 2005 
remains in place for the implementation of the RNCS. In fact indications are that these 
pedagogical forms are strong enough to be called the 'ruling ideology' for improving the 
quality of the South African education system at the classroom leve1.11 The assumption is 
that making available a learner-centred pedagogy is the most effective approach to improving 
educational quality in classrooms and achieving greater equality in learning outcomes for 
socio-economically disadvantaged learners. 
Discussion 
The core belief embedded in the reform policies and efforts discussed above is that learning 
outcomes are best promoted by methods such as 'working in groups, discussion amongst 
learners, the use of practical materials, and working with examples drawn from the 
experience of the learners' (Taylor & Vinjevold, 1999a: 65). The idea is that equity and 
redress as well as global competitiveness will be promoted through the use of such 
10 Cooper et al. (1997: 3) point out that mathematics 'like other school subjects', is 'not fixed and unchanging'. 
Nevertheless, although 'what counts as school mathematics' and 'the cognitive demands made on children' changes 
over time (ibid), a 'central core concerning number, space, measure, etc' 'stays the same' (ibid). 
1 I For example, a document, Revised National Curriculum Statements: Frequently Asked Questions (Media in Education 
Trust & Eastern Cape Department of Education, 2003: 6) on the online South African National Education portal 
launched by the Education Minister in 2005, states that 'the emphasis on participatory learner-centred and activity-
based education remains the same.' Another article on the same portal, 'Managing the Curriculum' taken from a manual 
in Towards Effective School Management states 
As learners and educators spend most their time in classrooms, the arrangement must be conducive to teaching and 
learning. The atmosphere in an OBE classroom looks far more casual than the old-style classrooms with its desks 
in straight lines and rows. There is an emphasis on co-operative and group learning, so the arrangement of 
furniture and resources needs to be convenient for that way of working. This also allows the educator to move 
around the room more freely and to interact with individual learners and groups more easily.' (KwaZulu-Natal 
DEC, 2003: 64). 
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pedagogical practices and that the historical legacy of inequality and huge variation in 
achievement outcomes inherited from the previous apartheid system is best addressed 
through these teaching practices. As a result, attention in South Africa has focused not so 
much on enhancing opportunities to learn specialized curricular knowledge but on whether 
leamers are exposed to particular teaching methods. 
Research work and evidence from the majority of evaluations of educational interventions in 
South Africa shows that, overall, teachers have at least taken up the outward forms of 
'progressive' methodologies (Schollar, 1999: 102). They have shown that teachers have 
'enthusiastically taken up group work, or that they no longer gave memorisation tasks, etc.' 
(ibid). Yet, in spite of this and other school reform efforts in the country, the South African 
education system does not appear to be improving in terms of academic outcomes. 
A plausible explanation is that leamer-centred approaches are not being properly 
implemented. Indeed Boaler's (1997) work in England, provides insights into the very high 
demands that 'teaching approaches based upon student investigations, exploration and 
discussion' confer upon teachers (ibid: 18) if such approaches are in fact 'to distribute 
achievement more equitably' (ibid: 2). Such demands are likely to present a particular 
challenge in contexts where the conceptual frames of teachers are weak. 
Not surprisingly, in South Africa there is evidence of poor forms of leamer-centred practices. 
Taylor et al. (2003: 62) point to studies such as that of Brodie et al. (2002) that have shown 
how South African teachers' 'deploy the empty forms of leamer-centred practices' in their 
attempts to "'take up" the form and substance of leamer-centred practices' (Taylor et al., 
2003: 62). An evaluation of a Curriculum 2005 Grade 7 pilot project (Vinjevold, 2000 in 
Reeves, 2001) found that teachers' use of leamer-centred methods 'wasted time'. Delays 
were caused by the handing out of a range of leaming materials. Indirect exploratory 
instruction resulted in leamers being asked to discuss topics of which they had little or no 
knowledge. Reporting back on group efforts often resulted in extensive repetition of the 
same content. 
Other research has shown how the leamer-centred methodologies advocated in curriculum 
documents create particular difficulties in typical South African school contexts (Taylor & 
Vinjevold, 1999a). For example, group work is particularly problematic in classes that have 
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large numbers of learners (Reeves, 1999). Some PEl studies found that teachers' efforts to 
involve learners in 'hands-on' activities and investigations tended to be undermined by 
learners' low levels of foundation knowledge in the learning areas or subjects (Taylor & 
Vinjevold, 1999a). 
Whilst it is true that there is empirical evidence that implementation of the learner-centred 
methodologies advocated in curriculum documents has been constrained by conditions in 
classrooms and that implementation has often been inept, the high levels of under-
performance of South African learners is too starkly apparent to attribute their poor 
performance merely to problems with implementation of learner-centred methods. In 
particular, the extremely poor performance amongst South African learners at schools in high 
poverty areas suggests that something more than this is happening in our classrooms. 
However, whilst qualitative and quantitative research on learner achievement conducted in 
developed countries make a very strong case for basing school reform on sound empirical 
evidence, in South Africa we have a poorly developed researCh tradition on classroom factors 
which impact on learner achievement. 
1.2 A poor research base on classroom factors which impact on achievement 
A recent review of factors which influence achievement in South Africa by Taylor et al. 
(2003) shows that much of the South African research lacks 'detail on specific factors' in the 
area of 'pedagogy which impact on learning' (ibid: 64-65). As SchoUar (1999: 102) argues, 
although we have 'learned how to change teacher and pupil behaviour' in South Africa, we 
'have learned remarkably little about how to consistently improve pupil achievement' . 
In line with school effectiveness research internationally, a number of more recent studies in 
South Africa have shown that economic class, parental education and household wealth are 
all strong predictors of school success (Anderson et al., 2001; Case & Deaton, 1999). School 
effectiveness research in developing country contexts shows that home background (social 
class, income, levels of mother's and father's education) has a big influence on learners' 
academic performance. The findings of the Equality of opportunity study -conducted by the 
sociologist James Coleman and his team (Coleman et al., 1966) in the USA showed that 
'schools bring little to bear upon a child's achievement that is independent of his (sic) 
background and general social context' (ibid: 325). In 1967 the Plowden Report similarly 
showed that in Britain, family background and socio-economic status (SES) overshadow 
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school effects and are the main factors affecting achievement. Indeed home factors were 
strongly related to achievement in every country that participated in the lEA's TIMSS. 
Rowan (1999 cited in Porter & Smithson, 2001: 63) in a more recent large scale nationally 
representative study found that in the United States, 'prior achievement and SES accounted 
for as much as eighty percent of the variance in mean achievement among classrooms' . 
Nevertheless, generally the standard of effectiveness research in developing countries such as 
South Africa is deemed weak. This is mainly because of 'highly variable' standards of data 
collection and analysis (Archer, 1995, 13), and because much of the analysis 'is not published 
in standard academic journals' and 'does not have that basic level of quality control 
(Hanushek, 1995: 280). Aggregated results on research in developing countries do, however, 
suggest that school and teacher factors make a larger positive difference 'in poor countries 
than they do in rich ones' (Kravis, Heston & Summers,1982: 156, Heneveld & Craig, 1996 in 
Marshall & White, 2001: 3). It has been argued that, in contrast to industrialized countries, 
since schools and teachers in developing country settings provide most learners with the only 
exposure they have to the kinds of formal school knowledge assessed by standardised tests, 
schools and teachers must be 'at least partly responsible' for learner achievement in such 
tests' (Marshall & White, 2001: 3). 
For example, Floden (2003: 255-256) argues that 'differences in family-based opportunities 
to learn' school-related knowledge 'may account for some of the well-documented 
associations between family background and achievement' so that what appears to 
researchers 'as an effect of schooling may sometimes come from out-of-schoollearning'. He 
also points out that children with illiterate parents are less likely to have pre-school and out-
of-school opportunities to learn the crucial skills of reading and writing available to children 
of literate parents. Stevenson, Lee & Schweingruber (1999) take this argument further by 
elaborating on potential differences between out-of-school learning in developed and 
developing countries. These authors point out that: 
In most industrialized countries the path to early literacy begins in the home and 
continues through formal instruction in school. There is an interdependence between 
the two sources, since formal instruction gains its full effectiveness on the foundation 
established and maintained by parents and family members. In many developing 
countries however, high rates· of parental illiteracy make it impossible for parents to 
enter directly into the process of helping their children learn how to read. In these 
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societies, instruction in reading depends primarily on what the child encounters in 
school (ibid: 251). 
The argument is that, in developing country contexts, good schooling can have a greater 
influence on academic outcomes than in industrialized country contexts. Certainly, in South 
Africa, evidence is that there are 'very poor schools' that 'perform above expectations with 
respect to matriculation pass rates' at the end of grade 12, 'when compared with schools in 
the same socio-economic bracket' (Taylor et ai., 2003: 64).12 Thus, whilst a child's family 
background influences pre-school and away-from school opportunities to learn school-
orientated knowledge and has a powerful effect on learner achievement, there is also 
evidence that good schooling can make a difference in terms of achievement The question 
therefore becomes a) what part of the teaching and learning process has the main effect on 
achievement and b) which part/s is/are most amenable to policy intervention? 
The purpose of this research is to try to identify those aspects of the teaching and learning 
process that have not so far been identified but that are susceptible to policy intervention 
aimed at improving the achievement of learners from socio-economically disadvantage 
backgrounds. 
1.3 Two aspects of the teaching and learning process associated with achievement 
Two main 'contenders' emerge as classroom factors for producing effects on outcomes. The 
contenders are 'Opportunity-to-Learn' (OTL) and 'type of pedagogy'. On the one hand, the 
progressive educational community in South Africa as well as progressive educators 
internationally favours a learner-centred pedagogy. On the other hand, one of the most 
consistent empirical findings in educational research internationally, most prominently in 
international comparative mathematics and science studies, is that 'Opportunity-to-Leam' is 
related to learner achievement, that is, the content and skills that are made available to them 
in the classroom (Shavelson et ai., 1989; Burstein, 1993; Schmidt, W. et ai., 2001). 
12 For example, Taylor et al. (2003: 64) cite work done by Van der Berg and Burger (2002) showing that 37 schools in the 
Western Cape with fees ofless than RIOO per year 'display the full range of variation' in grade 12 results. 
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1.3.1 'Opportunity-to-Learn' and achievement 
In the early 1960s, the First International Mathematics Survey (FIMS) of the lEA identified 
OTL as the 'single-most powerful' source of achievement score variation (Husen, 1974 in 
Schmidt & McKnight, 1995: 344). A key finding of the Second International Maths Study 
(SIMS) was that, when 'cultural and instructional practices among the countries' w-ere 
investigated to explain differences in performance, 'the only classroom or school variable to 
be significantly related to achievement growth was opportunity to learn measured as content 
coverage and content exposw:-e' (Stevens, 1996: 1). 'Content coverage' refers to the topics 
and sub-topics actually taught and 'content exposure' refers to the amount of time spent on 
these contents. 
Studies such as the FIMS, SIMS and TIMSS uniformly show that 'the degree of overlap' 
between the content of instruction and content tested (test-curriculum-overlap) is 'a 
consistent predictor of student achievement scores' (Rowan, 2002: 16). These results, 
combined with 'the results of more than 15 years of research' particularly in the USA that 
documented the empirical relationship between learner achievement and the content and the 
conceptual level at which the contents are taught, 'suggested that curriculum exposure could 
be an effective lever in efforts to improve student achievement and to distribute learning 
opportunities more equitably' (McDonnell, 1995: 308). The 'conceptual level' aspect of 
'content coverage' is used to measure whether the cognitive demands of the work taught 
correspond to or are higher or lower than the expected levels. 
Stevens (1996: 1) argues that, in contrast to much of the research in the United States prior to 
the 1990s that 'focused primarily on the relationship of race/ethnicity and poverty as the main 
contributors to students' academic achievement', early lEA studies of mathematics showed 
that OTL is significantly related to learners' academic achievement. This finding is 
significant both 'because race/ethnicity and poverty are not alterable variables' (ibid) and 
because it confrrms the view that schooling can play a role in providing low SES or 
disadvantaged learners with the academic competencies they need for further learning.13 
J3 Hirsch (1999: 43) states that 'since some children are apter and harder-working than others, equality of educational 
opportunity does not mean that all students will make very high test scores'. Although, 'good schools' 'can never 
entirely (their italics) equalize educational opportunity' 'because the home is also a school, where students spend more 
time than in the official one. Other things being equal, students from good-home schools will always have an 
educational advantage over students from less-good-home-schools. Nonetheless, basic gaps in knowledge can be 
compensated for in the classroom, as the international data prove' (ibid 43-44). 
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OTL measured as 'content coverage' and 'content emphasis' is now widely recognised as 'a 
policy relevant curriculum variable' in a number of national education systems (Floden, 
2003: 253). However, McDonnell (1995: 309) notes that since the mid 1980s, the construct 
has expanded as the 'large body of research on the determinants of student achievement' has 
suggested that OTL is defmed not only by the curriculum content that learners are offered 
and the amount of contact time devoted to teaching the subject area. Two other dimensions 
prevalent in more recent OTL literature are 'curricular coherence' and 'curricular pacing', 
that is the organization and structure or sequencing and pacing of curriculum content. 
'Curricular coherence' and 'curricular pacing' measure variations in the 'pacing' and 
'sequencing' of the curricular content that is made available to learners. 'Curricular 
coherence' is the degree to which domain-specific or disciplinary content is systematically 
and sequentially presented to learners in terms of the conceptual coherence of its 
organization. 'Curricular pacing' measures the structuring and organization of curriculum 
across grades. The idea is that curricular pacing and coherence helps prevent a cumulative 
deficit in breadth and depth of subject knowledge (Smith et 01., 1998). 
In 1988, the IEA report, Science Achievement in Seventeen Countries, 'evaluated national 
systems according to the equality of educational opportunity they provided children - a 
fairness rating for each system. This was a measure of the extent to which a nation educated 
children at all schools to an appropriate average level of achievement, regardless of location 
or social class. What was evident was that the systems that ranked high in fairness also 
ranked high in excellence; the best-performing systems were also the most equitable ones and 
used "core curricula'" (Hirsch, 1999: 41). Hirsch (ibid: 44) argues that 'it follows that a 
moderately high average achievement in all schools is a roughly accurate index to national 
educational fairness'. 
For instance, among Finnish schools, 'only 2 percent of the schools showed below-standard 
average achievement; in Japan, it was 1 percent; in Korea, 5 percent; in Sweden, 1 percent; 
and in Hungary, 0 percent' (Hirsch, 1999: 44). Among 'the non-core countries, the 
percentage of schools below par were Australia, 8 percent; the Netherlands, 16 percent; 
England, 19 percent; and the United States, 30 percent' (ibid). The argument Hirsch (ibid: 
42) makes is that 'success in achieving fairness is explained at least in part by the fact that 
national systems which have core curricula are able to provide a school-based education 
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which relies relatively less on the undependable home curriculum to supply the prior 
knowledge needed for learning in each grade'. 
Whilst OTL has received attention in international comparative studies such as the TIMSS, 
'its use to date in developing ,:ountries has been limited. Few studies of academic 
achievement have incorporated explicit measures of OTL (the curriculum made available to 
learners), and most have relied on indirect ones such as total days worked in the school or 
teacher subject-matter knowledge' (Marshall & White, 2001: 7). Since there have been no 
studies on OTL in SA, it is plausible that this factor is an influential if not decisive factor in 
learner achievement. This opens a path for fruitful exploration. 
On the other hand, curriculum documents in South Africa as well as many members of the 
progressive community locally and much of the literature on pedagogy internationally 
promote a learner-centred pedagogy. In the following section, I discuss only that pedagogical 
literature that uses learner achievement as the criterion for success. Although there are other 
criteria for success or 'making a difference' besides achievement, I am most interested in 
identifying the pedagogical practices that are associated with this definition of success. For 
this reason I have deliberately limited the discussion to studies and reviews of studies that 
include the use of achievement measures as I am most interested in research that has the same 
criterion for success as OTL studies. 
1.3.2 'Type of pedagogy' and achievement 
In developed Western countries, the debate regarding the effectiveness of learner-centred 
versus teacher-centred approaches reflected in South Africa's curricular documents is not a 
recent one. The polarized 'either teacher-centred or learner-centred' model of pedagogy 
evident in South African curriculum documents is also evident in debates around pedagogy in 
developed country contexts. For example, in the 1970s, when proponents of 'informal 
education,14 were promoting a 'new' learner-centred education in elementary schools as 'an 
effective way to improve the acquisition of higher cognitive processes through an intensified 
focus on student reasoning and creativity' (Chall, 2000: 41), Rosenshine & Berliner (1978: 
14) reported the results from research conducted in the early 70s on 'learner-centred' 
14 'Infonnal' education, like leamer-centred education, proposed that 'students be guided to follow their unique interests 
and to work at their own individual pace' (Chall, 2000: 41). 
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pedagogical variables such as, learner 'choice of activity'; 'grouping students' and 
'classroom interaction' and learner achievement. 
Their review of studies on 'student choice of activity' (ibid: 9), showed that 'classrooms 
which are organised so that students have a great deal of choice about the activities they will 
pursue are usually ones with lower academic engaged time and lower achievement'. The 
article, Academic Engaged Time which cites studies such as Soar (1973) and Stallings & 
Kaskowitz (1974), states that 'the more successful teachers directed activities without giving 
their students choices, approached the subject matter in a direct, businesslike way' and 
'occupied the center of attention' (Rosenshine & Berliner, 1978: 8). 
Rosenshine & Berliner (1978: 8) concluded from their review of studies on 'grouping 
students for learning' that 'as many students do not engage in on-task behavior unless a 
teacher or another adult is monitoring their academic activities, the use of large-group 
settings allow for more adult supervision. Although many educators prefer that teachers 
work with one or two children at a time, the reality is that when teachers are working with 
only one or two children, they are unable to provide supervision for the remaining children, 
and, as a result, children have less academic engaged time' (ibid: 8-9). 
The reviewers cite a study by Stallings & Kaskowitz (1974) which l<tked at classroom 
process variables related to reading and mathematics on flTSt and third wade achievement 
gains. Findings showed that 'time spent on activities involving group time' ... 'or child 
selection of seating or workgroups always yielded negative results' in reading and 
mathematics achievement (Rosenshine & Berliner, 1978: 7). A possible explanation posed 
by the researchers was that when a variety of activities are going on in the classroom, learners 
are not properly supervised by the teacher and learners 'fmd it difficult to stay on task for a 
productive period of time' (ibid). 
Rosenshine & Berliner point out that the results reviewed 'do not mean that all attempts at 
informality were disastrous, but rather that extremes of student autonomy and self direction 
were usually associated with less task orientation and student engagement and, consequently, 
less student gain on all measures' (ibid: 9 - their italics). They conclude that 'the critical 
variable' for acquisition of school knowledge and learner achievement 'is content covered 
and academic engaged time' and that 'a teacher can use any blend' of teaching approaches 
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'so long as sufficient academic engaged minutes are obtained' (ibid: 14). The inference that 
can be drawn from conclusions such as their review of this literature is that, as far as learner 
achievement is concerned, pedagogical type does not matter as long as opportunity to learn 
domain specific knowledge and skills is high. Indeed a study in South Africa by Maja (1998) 
similarly argued that whether a teacher's approach is teacher-centred or learner-centred 'does 
not seem to relate in any way to performance' (Taylor & Vinjevold, 1999b: 156). 
Jeanne Chall (2000), in a more recent review of the evidence, argues that teacher-centred 
approaches are much more likely to improve academic achievement and provide low SES 
learners with opportunities for further learning, higher education and occupational success. 
In The Academic Achievement Challenge: What really works in the classroom?, Chall (2000) 
distinguishes between two sets of educational 'practices and philosophies' that 'have 
emerged over the past century' (ibid: 6) - the 'traditional' or 'teacher-centred' and the 'new', 
'progressive', 'student-centred' education. She presents each pedagogical type as ideals 'that 
do . not necessarily exist in reality' (ibid: 11) and reviews a 'variety of evidence - historical 
accounts, descriptive and qualitative observations, reports of teachers and parents, as well as 
quantitative research' in an effort to establish that 'one approach is more effective than the 
other' for academic achievement (ibid: 2). Her report examined 'comparisons between 
school practices in America, and those in Europe and Asia, and looked for evidence of how 
much different backgrounds, abilities and grade placements of students appeared to matter' 
(ibid: 12). 
With regard to whether a teacher-centred or leamer-centred emphasis is superior for student 
achievement, Chall (2000) found that only a few studies have actually 'compared the 
achievement of students exposed to either a teacher-centred or student-centred approach' 
(ibid: 75). According to Chall (ibid:74) these research studies have found that 'hands-on' 
activity-based teaching is of 'secondary importance' particularly for children of lower 
socioeconomic status and those with learning difficulties. 
Whilst Chall (2000) acknowledges the argument that standard paper-and-pencil achievement 
tests may not be fair tests for leamer-centred approaches and may be inadequate for 
measuring 'thinking skills', 'problem solving', 'understanding' and 'creativity', she points 
out that 'when scores on standardized tests have been compared with teachers' judgments and 
other qualitative measures, the correlations have been positive and quite high' (ibid: 12). 
22 
Chall refers to research on the effectiveness of teacher-centred or learner-centred approaches 
that shows 'that facts and skills are both necessary', particularly at earlier school levels, 'for 
the meaningful development of higher-level cognitive skills' and 'effective problem-solving' 
to take place at higher school levels (Rosenshine & Meister, 1994 in Chall, 2000: 85). 
In other words, her review suggests that higher level cognitive skills and the ability to learn 
new knowledge 'always require domain-specific knowledge' (Hirsch, 1999: 12). Chall 
(2000) also points to 'considerable research' that 'has found academic achievement in the 
early school years to predict later academic achievement' as well as to more recent research 
that has shown that school achievement is 'related to subsequent work productivity and to 
income' (Murnane & Levy, 1996 in Chall, 2000: 12). 
In another study Smerdon et al. (1999: 29) found that learner-centred approaches are more 
time consuming because activities 'take a lot of time if students are to learn from them'. 
'Students can be led down many blind alleys before they discover a good solution to a 
difficult problem. Feeling free to experiment means being allowed to make lots of mistakes 
without being chastised for being "wrong'" (ibid). What can be inferred from this study and 
studies reviewed by Rosenshine & Berliner is that the flexible time frames and notions of 
learner autonomy of learner-centred approaches may work against thorough subject matter 
cq-verage, the conceptual advancement of specialized skills and concepts, as well as 
coherence in domain-specific or disciplinary knowledge, in other words, 'Opportunity-to-
Learn'. 
Certainly research fmdings such as those cited by Chall (2000), and Rosenshine & Berliner 
(1978) suggest that for the average or less able learner, as opposed to the highly talented or 
very able learner, direct teaching and 'drill and practice' methods, particularly at early school 
levels, although less pleasant for both teacher and learners, may be far more efficient and 
cost-effective particularly for societies where the social justice goal is for 'quick gains' in 
equality in achievement outcomes. 
Other studies in developed country contexts, on the other hand, indicate that learner-centred 
approaches to teaching do in fact result in increased learner attainment (Resnick, 1990; 
Maher 1991; Sigurdson & Olson, 1992; Keedy & Drmacich, 1994, Silver, Smith & Nelson, 
1995, Boaler, 1997). For example, in the 1980s a meta-analysis by Athappilly et al. (1983: 
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491) of 134 controlled-outcome studies comparing progressive and traditional mathematics 
teaching found that 'the average person receiving some form of modem mathematics 
treatment is 0.24 standard deviation in achievement and 0.12 standard deviation in attitude 
above an average student not receiving modem mathematics' . 
However, Lubienski (2001) argues that a closer examination of the instructional approaches 
used in programs or by teachers in developed country contexts who claim to use more 'open' 
learner-centred methods that 'work' with working class learners in terms of equity-based 
outcomes, reveals that approaches have been adapted to include strong forms of 'direct 
instruction' by teachers (ibid: 9). She asserts that the adaptations described generally endorse 
the view that working class learners are likely to gain the most from pedagogical practices 
where teachers make explicit the concepts, skills or procedures required to manipulate 
symbols. 
Lubienski (2001) discusses studies in the USA such as Project SEED (Phillips & Ebrahim, 
1993 in Lubienski, 2001: 8) which claims to use 'group discovery' to help low-SES learners 
'learn abstract mathematics in order to promote the study of more advanced mathematics 
later'. Leamers on this program 'do not explore open problems independently' .,. 'instead 
the teacher leads the entire class through the exploration, using focusing questions' (ibid: 9). 
Learners 'do not discuss ideas with each other', instead they 'offer guesses to the teacher who 
tells the class if the guess is right or wrong' (ibid). 'The teacher requires students to 
constantly use hand signals indicating their agreement or disagreement with proposed ideas, 
which allows the teacher to motivate and continually assess students' participation. Finally, 
the problems being explored are not contextualized - abstract ideas are taught in the abstract' 
(ibid). 
In fact, in the USA and elsewhere, indications are that the polemic debates about the 
effectiveness of leamer-centred and teacher-centred approaches for reducing inequalities in 
outcomes are beginning to converge. Researchers are no longer dealing with them in crude 
oppositional terms but are considering that elements of 'traditional' and 'progressive' 
pedagogy should be 'mixed'. For example, Newman & Associates (1996) at the University 
of Wisconsin, Center on the Organisation and Restructuring of Schools (CORS) coined the 
term 'authentic pedagogies' to describe different elements of pedagogy that contributed to 
improved achievement (University of Queensland, School of Education, 2001: 20). Key 
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components of their conception of progressive pedagogy are 'deep knowledge' and 'deep 
understanding', 'substantive conversation' and 'higher order thinking' (ibid: 5). In Australia 
the School Reform Longitudinal Study (University of Queensland, School of Education, 
2001) draws on CORS findings and instruments to develop the conception 'productive 
pedagogy', dimensions of which are 'high degrees of intellectual quality, high levels of 
demonstrable relevance, highly supportive classroom environments, and strong recognition 
of difference' (ibid: 6 - their italics). Indicators of a supportive classroom environment' 
included 'student control; 'engagement'; 'explicit criteria'; and 'self-regulation' (ibid: 4). 
The shift is largely because there is growing recognition that, because learning is cumulative, 
further learning requires the use of 'core knowledge tools' learned at earlier school levels 
(Hirsch, 1999). The use of knowledge tools requires the ability to manipulate symbols. 
Learning skills at manipulating symbols, particularly at primary school level, is seen as a way 
of attaining greater equality by laying the basis for further learning and as crucial to future 
educational achievement. The idea is that the ability to manipulate symbols does not merely 
mean 'producing the correct answers'. Learners need to have procedural knowledge and 
know 'how to cany out computations' as well as have 'conceptual understanding of why the 
methods work' (Lubienski, 2001: 10 - her italics), that is, understanding of the underlying 
knowledge principles. IS 
In mathematics education, for example, 'learner-centered' teaching methods may be 
inadequate for the purpose of achieving greater equality in outcomes that provide access to 
further learning to the extent that teachers may leave 'it entirely to learners to discover for 
themselves', for example, 'how computational procedures could be derived from the basic 
structure of the number and numeration system' (Resnick, 1982: 136). 'Even when basic 
concepts are quite well understood' because the focus has been on 'concepts instead of 
procedures', concepts 'may remain unrelated to computational procedures' and difficulties in 
IS In mathematics learners may, for example, master 'the syntactic constraints of written subtraction without connecting 
them to the semantic information that underlies the algorithm' (Resnick, 1982: 138). 
Written subtraction can be analysed as an algorithm defined by a set of syntactic rules that prescribe how problems 
should be written, an order in which certain operations must be perfonned, and which kinds of symbols belong in 
which positions. Although the syntax may reflect an underlying semantics, or meaning, an algorithm need not 
include any explicit reference to the semantics in order to be successfully performed (ibid: 137). 
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further learning may be 'a result of failure to understand the concepts on which procedures 
are based' (ibid - their italics).16 
'Teacher-centered' approaches, on the other hand, may be inadequate to the extent that they 
can focus on producing the correct results through mathematical procedures without 
understanding of the underlying knowledge principles, an approach which undermines 'real 
learning' or increased ability in knowledge tool use. Still, developing the ability to 
manipulate symbols does require practice through repetition, and practice in symbolic 
manipulation through repetition may either be driven through the 'drill and practice' methods 
found in teacher-centred pedagogy or through repeated exposure in creative contexts as is 
advocated by learner-centred approaches. I7 
In other words, the argument is that both approaches may lead to increased ability in 
knowledge tool use, and it may be possible to improve the quality of learning outcomes and 
achieve equality in outcomes that provide access to further learning by using elements of 
either approach. Later on in Chapter 3, I report on research which further unpacks this notion 
of a 'mixed' pedagogy (for example, Morais & Neves, 2001, Morais, Neves & Pires, 2002) 
when I elaborate on a more theoretical and conceptual approach to characterizing 'type of 
pedagogy' than the ideologically polarized 'either teacher-centred or learner-centred' 
approach to pedagogy evident in South African curriculum documents and debates around 
pedagogy in developed country contexts. 
2. PROBLEM STATEMENT AND OVERALL POLICY AIM 
This study recognises the need to identify the policy variables most likely to assist 
populations of schools serving high poverty communities to 'deliver quality' in classrooms as 
measured through achievement outcomes. Although we do not know what the most effective 
policy approach to improving achievement in classrooms with learners from socio-
16 The implication is it is not enough to promote conceptual understanding as a goal for all learners because procedural 
knowledge is also important 
17 However, Nesher (1982:26) in a discussion about the teaching of addition and subtraction identifies a dispute around 
whether teachers should 'start with numbers and their symbolic operation' and then proceed 'with the applications of 
these operations to situations in the real world' or whether they should start with applications of addition and 
subtraction. She argues that this: 
... dispute is not one of concrete versus abstract, as both approaches employ concrete materials for 
exemplification, but rather an epistemological dispute, which dictates different starting points in the acquisition of 
mathematics in general, and addition and subtraction in particular. Different answers not only lead to different 
approaches concerning the beginning steps. but also illustrate that this is a complicated question that has plurality 
of aspects. each of which should be studied in order to comprehehd the entire phenomenon (ibid). 
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economically disadvantaged backgrounds is, South Africa has -concentrated on pedagogy and 
largely ignored OTL. It seems that a policy priority in the country is for more larger-scale 
empirical studies that make it possible to identify those variables most likely to assist 
populations of schools serving high poverty communities to 'deliver quality' in classroom so 
that models of teaching and learning can be developed that affect learner achievement across 
socio-economic class. 
The policy problem identified for this study is whether, in a cash-strapped developing 
country such as South Africa where the social goal is rapid redress and equity, ensuring high 
opportunity to learn specialized school knowledge or the promotion of a particular type of 
pedagogy is the more effective approach to improving the quality of outcomes in classrooms 
with low SES learners. The decision to study OTL and 'type of pedagogy' takes into 
consideration efforts in the post-apartheid era to improve educational quality and the need to 
identify policy variables that have the potential to narrow the class and race-related 
achievement gap; the changing landscape of South African curriculum policy; the prevailing 
pedagogical policy in the country; the poor research base on classroom factors that effect 
achievement in South Africa; and international research fmdings on classroom factors that 
effect learner achievement. 
Given South Africa's apartheid past, the idea of investigative and 'flexible' approaches which 
encourage learners 'to move away from being directed and validated by authority figures' 
(Lubienski, 200 1: 10) is intuitively and ideologically appealing. Furthermore, as Muller 
(1998: 188) concedes, creativity, initiative, reflexivity and autonomy are all generic 
dispositions and competencies increasingly valued in the global workplace. However, if OTL 
is independently important for the goal of greater equality in achievement outcomes and, as 
some research suggests, certain forms of learner-centred pedagogy are associated with 
reduced OTL, any attempt to achieve equity in outcomes by promoting forms of learner-
centred pedagogy could pose considerable risks for the country given the current context. 
Taking into account the weak conceptual frames of teachers (Taylor & Vinjevold, 1999a, 
Ball & Bass, 2000), the amount of school time lost during the year (Crouch & Mabogoane, 
1998; Schollar, 1995; Bateson, 1994), budgetary constraints, and, in particular, the extent of 
race and SES-based inequalities in academic outcomes (Howie & Hughes, 1998; Joint 
Education Trust, 2000 & 2001; NDoE, 2002c; Cape Argus, 26 May 2004), not only may 
learner-centred pedagogical forms not be able to deliver on increased equality in outcomes in 
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South Africa, but the promotion of these pedagogical forms may actually widen the gap 
between lower- and higher SES learners leading to even poorer outcomes in measures of 
equality for low SES learners. 
On the other hand, if measures of OTL are found to be more useful policy variables an~ as 
some research suggests, learners from socio-economically disadvantaged backgrounds who 
are exposed to low levels of OTL achieve less in measures of achievement than learners who 
are exposed to high levels of OTL irrespective of the primary pedagogy use~ then it may still 
be possible to achieve equality in outcomes that provide access to further learning (pre-
requisites for a highly skilled labour force) whilst promoting creativity, initiative, reflexivity 
and autonomy (generic competencies and dispositions increasingly valued in the global 
workplace) (Muller, 1998) through learner-centred pedagogy as long as high levels of OTL 
are maintained. It may simply be that certain elements or combinations of elements of 
classroom pedagogical practices are independently related to enhancing low SES 
learners' access to specialised mathematics knowledge. 
The policy question identified for this study is: Does research support or not support the 
existing South African policy and, if not, what should the model be? 
By implication, the research model used for this study should make it possible to identify 
whether elements or combinations of elements of classroom practices and OTL enhance or 
diminish low SES learners' access to school knowledge. In other words, the design needs to 
make it possible to test the relative dependence or independence of different dimensions of 
the two focus constructs. 
3. RESEARCH AIM 
The dominant explanation in large scale educational research studies internationally is that 
OTL has a powerful effect on learner achievement (Husen, 1974 in Schmidt & McKnight, 
1995; Schmidt et 01., 1997a; Shavelson et 01., 1989; Burstein, 1993; Porter & Smithson, 
2001). However, as stated previously, in South Africa we have little information on the 
effects of OTL. The numerous small scale case studies that have been conducted have not 
really been concerned with the curricular content made available to learners. They have 
mainly paid attention to pedagogy (Taylor & Vinjevold, 1999a). 
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Most of these studies have focused on the socio-affective or regulative discourse and whether 
or not learners are exposed to the pedagogical approaches believed to promote the 
dispositions and competencies that are valued rather than on the development of specialized 
knowledge and understanding. The few larger scale statistical studies that have been carried 
out or the available large-data sets that have been analysed by sociologists, economists and 
statisticians such as Crouch & Mabogoane (2001) and Fedderke et al. (1998) have included 
input data on educational resources but rarely include descriptive data on classroom processes 
(in Seekings, 2001b; Taylor et al., 2003). 
Unlike most other larger-scale studies conducted in South Africa, this study investigates 
specific processes at the classroom level that may impact on achievement. In particular, the 
study aims to establish whether the OTL research findings from international studies and 
large scale studies within developed countries are sustained in the South African context. In 
accordance with the international evidence, the expectation of the study is that OTL will have 
a greater effect on achievement than 'type of pedagogy' . 
The research hypothesis is: OTL influences achievement outcomes in schools serving low 
SES communities more than 'type of pedagogy'. 
The research aim is to assess the relative effects of 'Opportunity-to-Learn' and 'type of 
pedagogy' on the achievement of learners from low SES backgrounds. The aim is to try to 
explain differential mathematics achievement amongst low SES learners by: 
i) investigating whether there is a relationship between the mathematics achievement of 
socio-economically disadvantaged learners and 
a) 'Opportunity-to-Learn' (the specialized mathematics content made available to 
learners in the classroom); and 
b) 'Type of pedagogy' (a 'learner-centred' form of classroom pedagogy); 
ii) establishing which of either of the two constructs are more strongly associated with 
achievement; and 
iii) therefore might be a more worthy policy variable to pursue in a cash-strapped country 
like South Africa where steady progress is a social justice imperative. 
Research questions the study hopes to answer are: 
i) whether OTL or 'type of pedagogy' overall has more influence on achievement? 
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ii) whether combinations of aspects of OTL and pedagogy (separately and together) have 
more influence on achievement? 
iii) which family background factors interact with OTL or pedagogy in relation to 
achievement? (See Chapter 4) 
The intention is to compare the relative influence of 'Opportunity-to-Learn' and 'type of 
pedagogy' on achievement in a more sophisticated way that will allow me to disaggregate the 
effects of both dimensions of the teaching and learning process. As OTL may not be the only 
dimension of the process that shows effects on achievement, the study will also investigate 
interactions between the two focus constructs. 
The empirical work takes the fonn of a medium-scale study conducted across one school year 
(2003). The study is designed to compare 
• the quantity and quality of curricular content made available to a sample of low socio-
economic status (SES) grade 6 learners; 
• learners' exposure to particular fonns of pedagogy; and 
• learner achievement gains. 
In order to compare these aspects, the research approach is to 
1) develop an analytical and theoretical framework for the study; 
2) develop a language of description; 
3) create data collection instruments drawing on the literature review in Chapter 2 and 
the analytical and theoretical framework outlined in Chapter 3; 
4) systematically collect data on a sample of one thousand and one low socio-economic 
status (SES) grade 6 learners in thirty-eight classroom in twenty four schools in four 
Cape Peninsula districts. Data includes: before and after a'Chievement data; individual 
level learner background data on variables that, according to international literature 
and available evidence from South African research, 'can exercise direct effects on' 
achievement (Rowan, 2002: 23); data on four key dimensions of OTL; and 'type of 
pedagogy' data on the instructional and regulative context in lessons. 
5) analyse data using statistical modeling; 
6) draw conclusions based on the findings. 
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The school subject chosen for the study is mathematics. This is because the verticality of its 
knowledge structure and its strong conceptual grammar makes it easier to explicate the rules 
of sequencing and pacing of curricular content within and across various grades for the 
school subject. These features make it relatively 'easier to conceptualize and measure' OTL 
(Floden, 2003: 232) than it is for other school subjects such as arts which do not have such 
strict verticality (Bernstein, 2000). Because mathematics is regarded as a 'gateway subject,18 
(Chisholm et ai., 2000) and because its distinctive features make it easier to generalize 
fmdings for other gateway subjects, such as natural sciences, which also draw on relatively 
vertical knowledge structures with 'strong grammars' (Bernstein, 2000) in relation to key 
OTL variables, the subject is important in terms of research. By implication, a limitation of 
the study is that findings might not hold for subjects which draw on more horizontal 
knowledge structures (Muller, 2004a). This feature is discussed more fully in Chapter 3. 
The study focuses on grade 6 because a degree of formalization of mathematics knowledge 
should take place during the Intermediate Phase (grades 4-6) if learners are to succeed in the 
long term when faced with the increasing complexities of the mathematics curriculum in the 
Senior Phase. By implication, what happens in the classroom during this period becomes 
critical especially for low SES learners who are unlikely to acquire formal school 
mathematics knowledge outside of school. Grade 6 has also been identified as a pivotal 
benchmark in learner performance by the National Department of Education. 
4. OUTLINE OF CONTENTS 
This thesis has been structured in the following way: 
Chapter One of the study introduces the policy problem to be investigated. The intention is 
to investigate an assumption evident in South African curriculum policy documents that 
making available a particular form of pedagogy rather than the opportunity to learn content is 
the more effective approach to achieving greater equality in achievement outcomes for low 
SES learners. The Chapter provides a rationale for the study by outlining the policy need to 
establish whether the achievement of learners from socio-economically disadvantaged 
18 A particular concern of the study is 'the issue ofsocio-economic equity' (Lubienski, 2001: 3) and, as Lubienski points 
out 'achievement in school mathematics can make a powerful impact on a student's future' (ibid: 7), because 
educational attainment in mathematics 'is used to "sort" students into careers' (ibid: 9). 
31 
~-------- -------------~ 
backgrounds vary according to differences in opportunity to learn curriculum content or 'type 
of pedagogy'. The chapter identifies the research aim and questions. 
Chapter Two provides a literature review of the empirical construct 'Opportunity-to-Learn' 
as a research concept and elaborates on its use for establishing comparable data on the 
content of teaching and learning (the what) across classrooms. The chapter examines 
methodologies for measuring OTL, identifies key OTL variables associated with learner 
achievement and describes the methods most commonly used for the collection of OTL data. 
Chapter Three provides a more theoretical and conceptual framework for the study derived 
from the work of the British social theorist Basil Bernstein (1971-2000). The chapter 
outlines how Bernstein's model of pedagogical discourse provides an analytical framework 
that separates pedagogical practices at the micro level of the classroom (the how) from the 
curriculum made available to learners at the macro level of the academic school years (the 
what). His key concepts of classification and framing provide a common intemallanguage of 
description for discussing OTL and 'type of pedagogy' . 
Chapter Four describes the research methods for this medium-scale study. Methods entail 
identifying appropriate quantitative measures of achievement and establishing mechanisms 
for calculating comparable quantifiable descriptions of 'Opportunity-to-Learn' and 'type of 
pedagogy'. The chapter describes the mechanisms that made it possible to use statistical 
procedures to reflect the relationship between differences in gains in learner achievement 
(between test scores) and levels of exposure to mathematics content; and differences in 
achievement gains and levels of exposure to particular fonns of pedagogy. Although the 
objective of the study is to investigate the two focal areas that education policy makers can 
influence, the chapter also discusses the collection of data on selective individual level 
background characteristics so as to control for their effect on achievement. Chapter four 
outlines the target variables, data sources, time of data collection, the instruments used in data 
gathering, and data analysis procedures which include regression techniques and hierarchical 
linear modeling.' 
Chapter Five provides descriptive results for the four key dimensions of the OTL construct -
'content coverage by cognitive demand', 'content exposure', 'curricular coherence', and 
'curricular pacing'. As a second step, the chapter presents a statistical analysis where the 
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objective is to investigate the relationship between the mathematics achievement gain and the 
explanatory variables for OTL through regression analysis. The chapter provides results 
from the fIrSt of a series of four regression models, modeling predictor variables of OTL to 
discover which, if any, of the measures are significantly related to achievement gain. 
Relationships between the pre- and post test scores or overall achievement status, and 
'content coverage' in grade 5 and 6 are also explored. 
Chapter Six outlines the development of a more empirically-based framework for analysing 
'type of pedagogy' that draws on Bernstein's theoretical model. The chapter then provides a 
descriptive analysis of 'types of pedagogy' for the sample of learners and identifies the most 
prevalent pedagogical characteristics or practices evident. The second half of the chapter 
provides statistical results from the second of the series of four regression models, namely, 
modeling predictor variables of 'type of pedagogy', to discover whether 'type of pedagogy' 
or particular elements of pedagogy are significantly related to achievement gain. 
The first part of Chapter Seven provides the third of the series of four regression models to 
see if any selective individual learner background variables are significantly related to 
achievement gain so that these can be included in the fmal model for the regression analysis. 
The second part of the chapter presents the results of the statistical model combining all the 
OTL, 'type of pedagogy' and individual learner background variables that came out as 
significant for achievement gain in the three previous models. The intention is to identify the 
relative effects of the significant OTL, classroom pedagogy and learner background level 
variables on achievement gain to see which variables contribute the most to increases or 
decreases in gain; In the third part of the chapter, the results of the regression modeling are 
compared with the results of hierarchical linear modeling (HLM) to see whether the results 
differ when data is modeled at two levels - one dealing with within-class data, or variables 
relating to individual learners, and the other with between-class data, or variables relating to 
each class. 
In Chapter Eight the study's findings are used to draw conclusions about the factors 
identified in the statistical data exploration and modeling that appear to influence 
achievement for the sample of learners. The chapter discusses the implications of the 
findings for policy and derives policy recommendations. It concludes with a discussion of 
the methodological lessons learnt. 
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Chapter 2 
LITERATURE REVIEW: 'OPPORTUNITY -TO-LEARN' 
In the introduction, I outlined how one of the primary concerns of the study is to establish 
a) differential levels of exposure of OTL; and 
b) whether there is a relationship between differential levels of OTL and differential 
levels of achievement gains amongst low SES South African learners. 
Section 1 of this chapter reviews the use of the OTL concept as an empirical research 
construct. The main purpose of the review is to: 
• provide a working hypothesis as to which dimensions of OTL are expected to have 
effects on achievement in the South African context; 
• compile possible OTL variables and data collection methods for the study; and 
• identify an appropriate methodology for studying OTL in the South African context. 
1. OTL: AN EMPIRICAL RESEARCH CONSTRUCT 
In section 1.3.1 of Chapter 1, I identified key dimensions of OTL associated with learner 
achievement in large-scale international studies and studies within developed countries. 
Amount of exposure to curricular content dimensions ofOTL (Wang, 1998: 140) are 'content 
coverage by cognitive level', 'content emphasis', and 'content exposure'. 
• 'CoJ;ltent coverage by cognitive demand' refers to the cognitive or conceptUal level at 
which the contents were covered at the macro level of the school year/s (Husen, 1967 
in Pelgrum, 1989; Gamoran, Porter, Smithson & White, 1997 in Floden 2003; 
Thompson & Senk, 2001; Porter & Smithson, 2001; Schmidt et a/., 2001) whilst 
'content emphasis' refers to the relative amount of time spent on the various contents. 
• 'Content eX1'Qsure' .refers to the amount of time spent engaged with the academic 
content (Carroll, 1963; Rosenshine & Berliner, 1978; Berliner et a/., 1978 in Floden, 
2003; Lee; 1982; McDonnell et a/., 1990 in Wang, 1998; Porter & Smithson, 2001; 
Schmidt et a/., 2001) 
Quality of exposure to curricular content dimensions (Wang, 1998: 140) are 'curricular 
coherence' and 'curricular pacing'. 
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• 'Curricular coherence' refers to 'grade-level coherence' and measures the degree of 
coherence in the sequencing of curricular content over the school year/s (Smith, Smith 
& Bryk, 1998; Rose, 2002) 
• 'Curricular pacing' refers to the 'curriculum pacing trajectory' across grades at a 
school. This dimension of OTL measures whether curricular content progresses at an 
appropriate level from grade to grade within a school. It reflects whether there is 
conceptual advancement of specialized skills and concepts across grades so that 
learners have the pre-requisite content knowledge for the next year. The idea is that 
'curricular pacing' reduces the likelihood of cumulative knowledge deficits amongst 
learners (Smith, Smith & Bryk, 1998; Rose, 2(02). 
In section 1.1, I review how these OTL dimensions have been measured in research studies. 
The aim is to identify key variables for an operational concept of OTL that could be used to 
establish differences in levels of OTL in the South African context (see the methodology 
chapter, Chapter 4). 
1.1. Amount of exposure to curricular content OTL variables 
1.1.1 'Content coverage by cognitive demand' 
Content coverage 
The first dimension of OTL evident in the literature is 'content coverage' (Stevens, 1996). 
Husen (1967 in Pelgrum, 1989) appears to be 'the ftrSt researcher' to use the 'content 
coverage' OTL dimension in the lEA's FIMSto measure whether particular content had been 
taught prior to testing (pelgrum, 1989: 19). 
Rowan (2002: 16) observes 'any serious attempt to measure content coverage' or 'what 
should be learnt', has to begin 'with a basic categorization of curriculum in a particular 
subject area (for example, maths). For example, mathematics content -on instruments is 
usually 'organised along the lines of algebra, geometry, measurement, etc.' (porter & 
Smithson, 2001:73). 'Such categorization schemes have been derived from many different 
sources, including curriculum frameworks or standards documents, textbooks, and items 
included in the achievement test(s) being used as the dependent variable(s)' (Rowan, 2002: 
16). The most common method of specifying elements of a curriculum is through 'the 
hierarchical classification' of content categories 'that represent topic areas for a certain 
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subject' (Bloom, Hastings & Madaus, 1982 in Pelgrum, 1989: 16) 'using nested 
subcategories of increasing specificity' (Schmidt et at.,1996: 204) as was done with the Third 
International Maths and Science Study curriculum frameworks. The TIMSS mathematics 
frameworks comprise '10 major content categories each with 1 to 17 sub-categories' (ibid). 
Five of the sub-categories for the main category 'Numbers' are 'Whole numbers'; 'Fractions 
and decimals'; 'Integer, rational, and real numbers'; 'Other numbers and number concepts'; 
and 'Estimation and number sense' (ibid: 205). 
However, an added difficulty of collecting data on 'content coverage' is establishing the 
content complexity or difficulty level at which the contents are taught and whether the work 
covered corresponds to or is higher or lower than the expected level for the grade. In 
frameworks such as the TIMSS the 'grain size', or 'level of specificity for each aspect's 
categories - is the same throughout the frameworks' (Schmidt et at., 1996: 204). For 
example, the sub-category 'Whole numbers' does not specify whether coverage involved 3-, 
6-, or 9-digit whole numbers. Rowan (2002: 16) warns that very course-grained descriptions 
of instructional content may contribute to 'unreliability in measurement'. 
With this in mind, Porter and Smithson (2001: 65) developed 'Surveys of the Enacted 
Curriculum' (SEC) instruments as tools for collecting data. Their approach entailed making 
important decisions about issues such as 'grain size' (ibid: 79). According to them the first 
challenge was breaking the content up into 'the right topics' (ibid). They further observed 
that 'a function of the analytic capacity of the language' used in the instrument was 'to 
describe not only what is taught and with what relative emphasis, but also what is not taught' 
(ibid: 73). Porter & Smithson (ibid: 73) specify that the grain size or level of detail of the 
description of the content must be appropriate - 'too much or too little detail presents 
problems.' 
In the South African context what makes it even more difficult to try to establish categories 
of 'content coverage' is that the curriculum-in use at the time of my study, the1997 version of 
Curriculum 2005 (NDeO, 1997b,c & d), does not express the core content, skills and 
concepts learners are expected cover in the numeracy and mathematics Learning Area in each 
grade. The outcome 'Demonstrate ways of working with numbers', for example, does not 
specify grade level requirements. However, the mathematics Learning Area Statements in the 
RNCS documents (2002b) do list minimum assessment standards per outcome per grade. 
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The assessment standards provide a guide to the content, concepts and skills that are 
considered essential for school mathematics for each grade in each phase. They could thus be 
used to construct a framework of potential curriculum content, as I will show in Chapter 4. 
Cognitive demand 
A second dimension of 'content coverage', besides the content complexity dimension, is the 
'cognitive level' at which the contents are covered. This assesses whether the cognitive 
demands of the work taught are high or low in terms of intellectual processes. For example, 
in the TIMSS frameworks, this dimension was called 'performance expectation~'. The five 
main categories for this in the mathematics frameworks were 'Knowing'; 'Using routine 
procedures'; 'Investigating and problem-solving'; 'mathematical reasoning'; and 
'Communicating' (Schmidt et al., 1996: 207). Porter & Smithson (2001: 74) state that 
'getting the right cognitive demand' and deciding on 'how many distinctions of cognitive 
demand should be made' and 'how they should be defined' is crucial. 
Porter & Smithson (2001: 75) go on to review 'performance goals' described in a number of 
mathematics instruments citing distinctions ranging from three - 'conceptual understanding', 
skills', and 'applications' to ten in a National Center of Education Statistics instrument (ibid: 
75). The nine distinctions used in the Reform Up Close instrument include 'memorise facts/ 
definitions/equations; understand concepts; collect data (e.g. observe, measure); order, 
compare, estimate, approximate; perform procedures - execute algorithms/routine procedures 
(including factoring, classify); solve routine problems, replicate proofs; interpret data, 
recognise patterns; recognise, formulate, and solve novel problems/design experiments; and 
build and revise theory/develop proofs. Another distinction of cognitive demand used in a 
study reviewed is - skills (procedures), properties ('the principles behind the mathematics' 
and 'represent the reasoning expectations of mathematics'), uses ('applications of 
mathematics in real situations') and representations (pictures, graphs or objects) (Thompson 
& Senk, 2001: 64). Gamoran, Porter, Smithson, & White (1997 in Flo den, 2003: 243) 
defined cognitive demands according to six levels: (l) memorize facts; (2) understand 
concepts, (3) perform procedures/solve equations, (4) collect/interpret data, (5) solve word 
problems, and (6) solve novel problems. 
However, it is not always possible to distinguish an obvious hierarchy between the categories 
of cognitive demand used by researchers. For example, there is arguably no real hierarchy 
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between 'collecting or interpreting data' and 'solving word problems', or between uses 
('applications of mathematics in real situations') and representations (pictures, graphs or 
objects). It is also possible for learners to be engaged in word problems at procedural levels 
without engaging with underlying knowledge principles. 
Gamoran, Porter, Smithson & White (1997 in Floden 2003) found the combination of topics 
and cognitive demand showed the highest correlations with achievement. For Porter & 
Smithson (2001: 74) 'topic by cognitive demand' is the best 'grain of distinction.' Content or 
topic complexity is considered to form an important dimension of cognitive demand since 
engagement with more complex content is more demanding than engagement involving 
simpler content and increases the complexity ofa task (Stodolsky 1988 in MacFarland, 2001: 
641). In Porter & Smithson's research, for example, measures of the attained curriculum 
(tests) used were 'content analysed', 'item-by-item', in a sub-study 'using the same language 
and distinctions for designing content (topics by cognitive demand) as employed in the 
"Survey of the Enacted Curriculum" instrument. For each test, the average degree of 
emphasis on a topic (e.g., linear equations) by cognitive demand (e.g., solve novel problems) 
intersection, across content analysers, was calculated' (Porter & Smithson, 2001: 68). The 
result was 'a matrix of proportions', with topic-by-cognitive demand dimensions. The 
researchers state that the advantage of this method is that it allowed for 'instruction-to-
assessment alignment'. An 'alignment variable' was calculated from comparable 
descriptions of the content of instruction by cognitive demand and the assessment items used 
(ibid). 
In South Africa, curriculum documents do not specify the cognitive levels at which learners 
are expected to engage with mathematics. The RNCS (NDeO, 2002b) and Draft number 2 of 
the Mathematics Learning Programme Policy GuidelineslMLPPG (NDeO, nd: p.2.4 & 2.5) 
do, however, express the expectation that learners will be engaged with procedural 
knowledge as well as with underlying mathematical principles and concepts. Thus, the 
categories of cognitive demand that appear most relevant in our context are 'procedures' and 
'properties' or 'the principles behind the mathematics'. In Chapter 4, I will select <:ontent 
levels by cognitive levels for my study from the above review of categories bearing the 
context and purpose of the research in mind. 
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Content emphasis 
An aspect of content coverage evident in the literature is 'content emphasis' (Stevens, 1996). 
This aspect refers to the emphasis given to or amount of time spent on the different contents 
and is usually used to show variation in how many lesson periods or minutes are devoted to 
particular topics or sub-topics. For example, in a study by McDonnell et al. (1990 in Wang, 
1998: 140-1), teachers were asked to identify how many lesson periods were devoted to a 
particular topic as the measure of the 'content emphasis' information. 
Other researchers argue that 'asking teachers how much time (their italics) they spent in 
teaching the content' is simply an 'operationalisation of the relative emphasis of the teaching' 
of a topic compared to the other topics (De Haan: 1992: 20). Hence other attributes that have 
been used to measure this dimension include whether the topic was treated as 'not important' , 
'slightly important'; 'quite important'; 'very important' or whether it was given 'no 
emphasis'; 'moderate emphasis'; 'a great deal of emphasis' (Rowan, 2002: 17). McDonnell 
et al., 1990; National Center for Education Statistics, 1990; Schmidt, 1992; Shavelson & 
Stern, 1981 (in Wang, 1998: 141) asked teachers whether a certain area was treated as 'a 
major topic'; 'a minor topic', 'a review topic', or 'not taught at all.' The four OTL variables 
used to measure Test Curriculum Overlap (TCO) (when teachers examine tests to be 
administered to their students) in the Canadian Opportunity-to Learn instrument used in the 
lEA's Second International Science Study (SISS) are provided below (from De Haan, 1992: 
20): (Coded values awarded are between brackets). Teachers were asked to answer the 
following: 
Taught 
When is the content of this item first taught to students in your school system?: 
A. before the current year (1) 
B. during the current year (1) 
C. after the current year (0) 
D. it varies among schools and programs of study (0) 
E. it is not taught at all (0) 
F. 1 don't know (missing) 
Time 
The amount of time you spend teaching your students the content they need to answer the 
item is: 
A. None (0) D. 31 min.-60 minutes (45) 
B. 15 min. or less (7.5) E. 61 minutes - 180 minutes (120) 
C. 16-30 min. (22.5) F. more than 180 minutes (240) 
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Level 
How does the conceptual level of the item compare to the level at which you teach the 
content: 
A.lower than taught (-I) 
B. about the same (0) 
Importance 
C. higher than taught (I) 
D. I don't teach the content (missing) 
In terms of your objectives for this course, the content of the item is: 
A.not important (0) C. quite important (I) 
B. slightly important (0) D. very important (I) 
Porter & Smithson's SEC instrument similarly required teachers to report on the amount of 
emphasis placed on each 'content alternative'. They assert that 'the ideal metric' for 
measuring 'content emphasis' is time: 'how many instructional minutes were allocated to a 
particular type of content?' (Porter & Smithson, 2001: 77). 
In South Africa, neither the 1997 version of Curriculum 2005 (NDeO, 1997b, c & d) nor the 
RNCS for mathematics (NDeO, 2002b) provide indications as to how much time teachers 
should ideally devote to certain mathematics topics. Expert opinion would have to be sought 
to gain an ideal notion of the amount of time teacher could be expected to spend on different 
topics. 
1.1.2 'Content exposure' 
In her review of key OTL variables, Stevens (1996) identifies a second significant time-
related dimension of OTL - 'content exposure'. According to Stevens, 'content exposure' 
describes whether teachers organise time on task and keep learners 'on task' so that there is 
enough time for thorough teaching of topics, concepts or skills (Brophy & Good, 1986; 
Wiley, 1990; Winfield, 1987 in Stevens, 1996: 2). In general, data on this 'content exposure' 
dimension show variation in how allocated time is actually used in class and how learners 
spend learning time or time on task. John Carroll's (1963) 'model of school learning' has 
been identified as a possible source for this dimension of OTL. Carroll formulated a 
conceptual learning model that introduced the importance of opportunity to learn as 'time on 
learning' (Wang, 1998: 137). 
In contrast to the early 1960s lEA studies, Carroll's model defmed OTL 'as the actual time 
available to individual students to learn' (Wang, 1998: 140). 'Spending time' means 
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'actually spending time on the act of learning' - that is time on task. It is 'the time during 
which the person is oriented to the learning task and actively engaged in learning' '" "it is 
the time during which he (sic) is "paying attention" and "trying to learn'" (Carroll, 1963: 
725). One of the implicit assumptions is that it is individual teachers who determine how 
allocated time for learning gets used in the classroom and that 'the degree of learning, other 
things being equal, is a simple function of the amount of time during which the pupil engages 
actively in learning' (ibid: 732). 
In the 1970s, the Beginning Teacher Evaluation Study (BTES), (Berliner, Fisher, Filby & 
Marliave, 1978 in Floden, 2003: 235) found that time spent by individual teachers was 
associated with learner achievement but that, when they added information about learner 
engagement, they obtained 'an even stronger connection' (ibid). 
Following the work of Bloom (1976), Berliner and his colleagues argued that 
student achievement would be more accurately predicted by shifting from 
allocated time to 'engaged' time. That is students are more likely to learn if 
they not only have time that is supposed to be devoted to learning content, but 
also are paying attention during that time, if they are 'engaged'. Pushing the 
conception even further, they argued that the student should not only be 
engaged, but should be engaged in some task that is relevant to the content to be 
learned. That is, the opportunity that counts is one in which the student is 
paying attention, and paying attention to material related to the intended 
learning (Floden, 2003: 235). 
Lee (1982) in Exploring the Construct of 'Opportunity to Learn' describes a sub-study of the 
Sustaining Effects Study using a sub-sample of 55 schools with the highest concentration of 
economically disadvantaged students. In this study the OTL construct 'consisted of three 
components: time, curriculum overlap, and on-task behavior. "Time" refers to the amount of 
instructional time students were present for instruction in the subject. Measures included the 
average number of instructional minutes per day. "On-task behavior" refers to the absolute 
amount of time that students were present and engaged in learning in class that is relevant to 
the subject area. Measures of "on-task" activities were those directly related to the 
acquisition of subject-matter knowledge' (ibid: 62). One of the main fmdings of the sub-
study was that 'the more days of school between the pre-test and post-test, the better children 
perform on achievement tests' (ibid: 63). In other words, Lee's findings supported the belief 
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that, 'content exposure' defined as more time devoted to teaching a subject area, increased 
on-task behavior and academically engaged time in class raises achievement. 
In Australia the School Reform Longitudinal Study (SRLS) (University of Queensland, 
School of Education, 2001: 14) identified 'disengagement' 'by off-task behaviours which 
signal boredom or a lack of effort by students; these include day dreaming, talking to peers 
about non-class matters, or otherwise disrupting the class'. 'Conversely, engagement is 
identified by on-task behaviours which signal a serious investment in class work.. These 
signals include attentiveness, doing the assigned work, and showing enthusiasm for this work 
by taking initiative to raise questions, contributing to group tasks and helping peers' (ibid). 
In the study learner engagement was 'judged both in terms of the temporal consistency of 
engagement (for how long, for how much of the lesson are students engaged), and in terms of 
how many students display engagement (a few students, small groups, all)' (Anderson, 1994 
in University of Queensland, School of Education, 2001: 14). 
In South Africa the amount of teaching time lost during the year is of concern (Fleisch, 1999; 
Reeves, 2001; Taylor, 2001). Although the length of the South African academic school year 
is comparable to that of other countries, researchers have reported that considerable time is 
lost to teaching in many schools. For example, through a late start to the school day, late 
registration of learners at the beginning of the year, and through non-instructional activities 
such as staff meetings, staff training, marking test or examination scripts, extra-curricular 
sporting or cultural activities, school celebrations and memorial services taking place during 
official teaching time (Taylor and Vinjevold, 1999a). Officially allocated teaching time 
would thus not be considered a reliable measure of the total amount of time devoted to 
mathematics instruction. Rather, internal measures of the time actually spent and levels of 
engagement in class are crucial. 
1.2 Quality of exposure to curricular content OTL variables 
In Time and Opportunity to Learn in Pakistan's schools: some lessons on the links between 
research and policy Reimers (1993: 5) reports on a study that examined 'the effect on student 
achievement of teacher and student absences, time of contact with teachers, time allocated to 
teach the subject (mathematics and science), and the relationship between time allocated and 
coverage of the curriculum' in a developing country. The study examined 'the contribution 
of time to student achievement using data from a national sample survey in Pakistan' (ibid). 
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In contrast to Lee's fmdings, this study showed that 'teaching time by itself is a poor 
predictor of student achievement' (Reimer, 1993: 7). The evidence was that 'teachers can 
spend long hours with the students without significant gains in achievement, while teachers 
spending less time with their students can have higher levels of learning in their classes' 
(ibid). The study concluded that policy intervention for developing countries needs to go 
beyond 'setting and maintaining standards for teaching time' (ibid). 'Improving teacher 
effectiveness' calls 'more for strategies to help teachers make productive use of the time they 
have available rather than for expansion of that time' (ibid). 
Reimers (1993: 7) stresses 'that an understanding of opportunity to learn' in developing 
country contexts such as Pakistan may need 'to move beyond teaching time to understanding 
why is there such a loose link between the coverage of the curriculum and teaching time or 
why some teachers make better use of the time they have available than others.' He suggests 
that 'when the quality of an education system is very low "more of the same" will not 
produce large learning gains for students' (ibid: 8). He concludes that expanding 
opportunities for learners to learn in a 'weak' system must entail improving teachers' levels 
of subject knowledge and ensuring that learners are more effectively engaged with the 
knowledge to be learnt (ibid). 
In line with Reimer's findings, a variable that is also receiving attention in teacher education 
and research in South Africa and elsewhere, and that is believed to be linked to improving the 
quality of learners' exposure to content, is teachers' knowledge base, in particular teachers' 
'subject matter knowledge' and 'conceptual knowledge' (Taylor and Vinjevold, 1999), 
'epistemological knowledge' (Steinbring, 1998), as well as their 'subject knowledge for 
teaching' (Usiskin, 2000; Adler et al., 2002) and 'Pedagogic Content Knowledge' (PCK)19 
(Shulman, 1986: 87; Cochran, King & DeRuiter, 1991; Aubrey, 1997; Veal, Tippins & Bell, 
1998; Veal & Makinster, 1999; Ball & Bass, 2000). 
19 Shulman (1986) used the construct PCK to differentiate between a subject teacher and a content specialist. Although a 
strong content background is seen as a central in pedagogical content knowledge, this form of knowledge is seen as 
unique to teachers as it entails knowledge of how to structure and represent academic content; knowledge of common 
misconceptions and difficulties that learners encounter when learning particular content; as well as knowledge of the 
specific teaching strategies for addressing learner needs in particular contexts. PCK is viewed 'as a set of special 
attributes that help someone transfer the knowledge of content to others' (Geddis, 1993 in Veal & Makinster, 1999: 3). 
Shulman (1986:15) argued that 
The key to distinguishing the knowledge base of teaching lies at the intersection of content and pedagogy, in the 
capacity of a teacher to transform the content knowledge he or she possesses into forms that are pedagogically 
powerful and yet adaptive to the variations in ability and background presented by the students. 
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The idea is that teachers with these knowledge forms are able to 'teach right' by integrating 
the curricula, classroom activities and textbooks into coherent lessons. However, although 
teachers' knowledge base may influence the quality of learners' exposure to content, input 
variables such as PCK and 'subject knowledge for teaching' alone do not provide measures 
of the curriculum that is actually made available to learners in the classroom or of the 
coherence of what is made available. Teachers may know their content well, have conceptual 
knowledge and PCK, but the actual process of providing learners with opportunity to learn 
coherent domain-specific knowledge may not necessarily be enacted in classrooms because 
of teacher absenteeism or disruptions at schools. 
Rather, the review of OTL as a research construct points to a large body of research that has 
suggested that Opportunity-to-Learn is defined not just in terms of the curricular content 
made available to learners (McDonnell, 1995: 309) but also to the internal organization and 
structure of the content made available. The idea is that curricular content needs to be 
presented to learners in ways that are logically and sequentially connected ('curricular 
coherence') and that learners may learn better if subjects and topics are presented in a 
coherent manner over the school years ('curricular pacing'). 
1.2.1 'Curricular pacing' 
Of relevance here is research in the USA described in Setting the Pace: Opportunities to 
Learn in Chicago Public Elementary Schools, Smith, Smith & Bryk (1998). The study arose 
out of the fact that classroom observations had revealed that similar lessons and concepts 
were being taught 'again and again' to learners several grades apart 'with no development in 
depth and complexity' (website abstract) so that learners' 'classroom life' consisted 'of 
repetitive cycles of basic skills instruction' (Smith, Smith & Bryk, 1998: 22) as well as 'gaps 
in instruction' (ibid: 26). Together with a 'steady exposure to slow pacing' across grades, 
certain learners appeared to be left 'farther and farther behind' (ibid: 2). 
A research study was developed to address the issue of curricular pacing 'on a system-wide 
level' where survey reports on the content teachers taught were used 'to examine the 
prevalence of slow or repetitive pacing and its distribution in Chicago schools' (website 
abstract). The focus of the study was on mathematics because it 'is commonly approached as 
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a systematic presentation of topics that builds upon prior knowledge' (ibid).20 The 
'accountability' question was 'Are students at each grade given the opportunity to learn the 
concepts for which they are held accountable on standardised tests?' Teacher survey 
questionnaires were used to establish actual topic coverage and level and the relative amount 
of time spent on each content area in each grade. 
Reports from schools across various grades were then used to formulate 'two key indicators 
of each school's organisation of instruction' (Smith, Smith & Bryk, 1998: 19). One indicator 
was 'curricular pacing', that is 'the rate at which teachers in a school introduce new and more 
difficult subject matter to their students' (ibid: 20). Teachers' survey responses were used to 
check whether content coverage across adjacent grades at the school 'was consistent with (or 
above) grade level mastery' (ibid: 19) and to 'investigate how curricular content progresses 
from grade to grade' within a school (ibid: 9). Combined data from the survey responses of 
mathematics teachers across grades within a school was then used to compute 'a curriculum 
pacing trajectory' for that school (ibid: 12). A school's 'curriculum pacing trajectory' 
described 'the overall opportunity to learn afforded by a school as students pass through the 
elementary grades' (ibid: 25). 
The study found 'curricular pacing' problems were 'most prevalent' in 'high poverty 
schools', predominantly minority and African-American schools, schools with chigh 
mobility' (ibid: 7). The researchers found that 'curriculum pacing was positively related to 
the school's achievement history' (ibid: 21) and that the gap between what is taught to 
students from different backgrounds revealed 'major differences in opportunities to learn'. 
However, the study also found that, whilst 'students in Chicago's most disadvantaged 
neighborhoods are much more likely to encounter instruction that is poorly coordinated and 
that conveys weak expectations for student learning', some schools that served disadvantaged 
communities were 'working to align their instructional programs across classrooms and 
grades' (ibid). Such schools presented their learners 'with a progression of challenging 
instructional opportunities' that 'keep pace with nationally normed expectations for student 
achievement' (ibid;7). 
20 As pointed out in Chapter I, mathematics is a subject which draws on a relatively vertical knowledge structure with a 
strong grammar. In Chapter 4 I elaborate on how such subjects may well be idiosyncratic with respect to this. 
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Certainly in South Africa, where research evidence suggests high levels of under-
preparedness and cumulative deficits in school knowledge amongst many low SES learners 
(Howie & Hughes, 1998, Joint Education Trust, 2000, & 2001; Ensor et al., 2002), it appears 
that 'curricular pacing' is a concern for narrowing the gap in achievement outcomes between 
learners of different social backgrounds. For example, studies have shown that 'many Grade 
6 learners are not able to perform mathematics and reading tasks expected at the Grade 3 
level' (Joint Education Trust, 2001: 3). Also of relevance for the South African context 
where learner mobility is prevalent in schools serving poor communities (Hoadley, 1999; 
Seeking, 2001 - see footnote 4, Chapter 1) are the findings of a report from the US General 
Accounting Office that 'student mobility' or 'frequently-moving students' combined with 
poor pacing within and between schools 'contribute significantly to the low achievement' of 
the USA 'system as a whole' (Hirsch, 1999: 35). 
1.2.2 'Curricular coherence' 
In her review of OTL variables, Stevens (1996) identifies an 'instructional delivery' OTL 
variable which describes whether the presentation of the content is coherent, whether 
individual lessons have a beginning, middle and end and whether content is presented 
through a series of lessons and activities that are logically and sequentially connected. 
Stevens (nd: 8) points out that videotapes of lessons from the TIMSS 'revealed how 
important it is for teachers to plan and present coherent lessons'. 'Teachers can cover 
content, expose students to the curriculum, and emphasise or focus on certain agreed on 
topics within the curriculum but the power of these OTL variables are diluted when lessons 
are presented that are incoherent and thus ineffective' (ibid: 9). 
In their investigation of mathematics and science teaching in -six of the countries that 
participated in TIMSS, Schmidt et al. (1996: 28-29) similarly refer to the logic and coherence 
with which 'topics or sub-topics are sequenced and developed' both within lessons and in 
terms of the enacted curriculum. In their analysis of TIMSS data on the mathematics 
curriculum standards, Schmidt, Houang & Cogan (2002) observed that the standards of the 
highest performing countries articulated the logical and sequential nature of the disciplinary 
content from which they were derived. 
Factors in Carroll's learning model (1963) that affect learner achievement included a 'quality 
of instruction' dimension dermed as the organisation and presentation of 'the task to be 
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learned in such a way that the learner can learn it as rapidly and as efficiently as he (sic) is 
able' (Carroll, 1963: 726). According to Carroll's model 'the various aspects of the learning 
task must be presented in such an order and with such detail that, as far as possible, every 
step of the learning is adequately prepared for by a previous step.' Carroll (ibid: 72617) 
asserts that 'if the quality of instruction is anything less than optimal, it is possible that the 
learner will need more time to learn the task than he would otherwise need.' The underlying 
notion of all· of the above is that curricular content needs to be presented to learners in ways 
that are logically and sequentially connected. 
Indeed the second indicator of the quality of a school's structure and organization of 
curriculum developed for Smith, Smith & Bryk's (1998) study was 'grade-level instructional 
coherence', or the coordination of curricular content within each school grade. For them the 
concern was, 'Is there a distinctive fifth-grade curriculum, or does each fifth-grade teacher 
"do her own thing'" (ibid: 12). In their study, teachers' content coverage and emphasis 
reports were used to compute 'a measure of similarity' or high or low 'overlap' or variability 
in maths content coverage' among teachers of the same grade level (ibid). 
In South Africa empirical research suggests that, because Curriculum 2005 training has 
'encouraged team planning for the new curriculum' (Joint Education Trust, 2000: 22), the 
current trend is for grade level teachers, particularly in schools with low SES learners, to 
develop and use the same, often integrated or thematic, teaching schemes or plans. Thus, 
unlike schools in the USA where curricular differentiation occurs through 'track placement,21 
or 'streaming' (McDonnell: 1996), there is little evidence that schools use differentiated 
curricula within grades. A measure of 'curricular coherence' or within grade developmental 
complexity more relevant to the South African context, is the degree to which curricular 
content is logically and sequentially presented to learners within a particular grade in terms of 
its organization across the academic year. 
In the following section I review the data collection methods most commonly used for the 
four dimensions of the OTL constructs so as to consider methods for the study in Chapter 4. 
21 Learners are placed in different streams depending on their academic abilities and vocational goal. 
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1.3 OTL data collection methods 
By far the most common method for collecting data on OTL, particularly in large-scale 
studies, is self-report survey questionnaires administered to teachers. Porter and Smithson 
(2001) make a strong case for using a survey approach to data collection in large-scale 
studies, rather than, for example, lesson observations, simply because of cost and feasibility. 
They argue that 'since the period of instruction is long' and 'since content changes from 
week to week if not day to day', a sample of lesson observation or lesson videos is not an 
appropriate method of data collection (ibid:76). For them the critical issue in survey 
questionnaires is 'how to get a response metric as close to the ideal as possible and still have 
a task that respondents find manageable and that they can use with accuracy' (ibid: 77). 
Teacher survey approaches to OTL data collection have been criticized on the grounds that 
self-report data raises validity questions as teachers might give 'socially desirable' answers 
(McDonnell, 1995: 307). Secondly, although 'teachers in some studies fill out these surveys 
on a daily basis', in most studies, 'they fill out an instrument once annually, near the end of 
the year' (Rowan: 2002, 16). This 'one shot' approach can contribute towards 'unreliability 
in measurement' because 'teachers are expected to accurately recall their content coverage 
patterns across an entire year' (ibid: 18). The argument is that 'this lack of accuracy probably 
introduces substantial error' ... 'biasing all effect sizes downwards and perhaps preventing us. 
from discovering statistically significant relationships' (ibid: 16) and points to the 
'advantages of gathering information about OTL at various points in time' rather than 'once 
off (Floden, 2003: 250). 
Other methods that have been used for measuring OTL, besides survey approaches and 
getting teachers or other subject experts to examine actual test items, as: examining te~her 
logs or record books (Porter, 1993 in Stevens, nd: 2) and adapting the teacher log approach 
using Web-based technology (Ball et al., 1999 in Floden, 2003), direct lesson observations 
(Stevenson & Stigler, 1992, Stevens, 1993 in Stevens, nd: 2) although this is not usually used 
in large-scale studies; and learner surveys (Goertz, 1994 in Stevens, nd: 2). For example, the 
BTES Berliner (Fisher, Filby & Marliave, 1978 in Floden, 2003) used a combination of 
teacher logs and classroom observations to estimate how much time a sample of primary 
school teachers spent on various maths topics and 'the fraction of allocated time that students 
actually engaged in the learning opportunities' (Floden, 2003: 258). 
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In their review of measures of OTL used in studies on the 'relationship between content 
covered and student achievement gain', Rosenshine & Berliner (1978: 5) list 'counting the 
number of pages of the common textbook covered during the semester' (Good, Grouws & 
Beckerman, in press)'; 'counting the number of words which the teacher attempted to teach' 
(Beez, 1968; Carter, 1969; Brown, 1969; Barr, 1973)'; 'counting the amount of mathematics 
problems covered' (McDonald, 1975); and 'coding the level of the workbook the students 
completed just before they took a post-test' (Rosenshine, 1976). Reimers (1993: 5) also 
mentions examining teacher and learner absences and comparing time allocated to teach with 
actual contact time with teachers. 
In the South African context self-report data alone is not generally considered sufficiently 
trustworthy. For example, the PEl report (Taylor & Vinjevold, 1999a) reported that studies 
showed disparities between what teachers actually did in terms of classroom practices, and 
what they said they did in their classrooms (see for example, Pile & Smith, 1998; Baxen & 
Green, 1998 in Taylor & Vinjevold, 1999a). We have little knowledge oflevels of agreement 
between teachers' and researchers' reports of information on the content of instruction. 
Section 1.4 reviews the main methodologies for measuring Opportunity-to-Learn so as to 
establish a possible methodology for measuring OTL in the South African context. 
1.4 OTL Methodologies 
The literature review revealed that OTL methodologies depend largely on the purposes of the 
research (McDonnell, 1995). Three main methodologies are distinguishable in the literature. 
These relate to the use of OTL: 
• in international comparative studies; 
• in national educational systems; 
• as a policy accountability tool. 
1.4.1 OTL in international comparative studies 
The purpose of most large-scale cross-country studies such as the TIMSS is to determine and 
investigate variation in learner performance across countries so as to compare education 
systems. In particular, comparative international studies provide opportunities for researchers 
to investigate practices and inputs that might explain the huge variances between the average 
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science and maths achievement in 'top-perfonning countries ,22 and the average achievement 
in other 'lower perfonning countries', or, in countries where learner perfonnance was ranked 
below the international average (Schmidt et al., 1997b). As discussed in Chapter 1, the lEA's 
FIMS, SIMS and TIMSS have consistently shown that TC023 certainly in mathematics and 
science is a 'consistent predictor of student achievement scores' (Rowan, 2002: 16). 
In IEA cross country studies, the 'traditional' model of OTL used assumes various factors 
influence educational opportunity at three different levels represented by three conceptions of 
curriculum - the curriculum as planned or intended at the system level, the curriculum as 
taught, implemented or enacted at the classroom level, and the curriculum as learned, 
achieved, attained, or realised at the learner level (Schmidt et al., 1996: 16). The First 
International Mathematics Survey (FIMS) in the 1960s raised questions about discrepancies 
in content coverage among participating countries in the intended and implemented 
curriculum and the content tested (the attained curriculum). 
The construct 'Opportunity-to Learn' was subsequently c(i)ined as a technical concept 
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designed to ensure valid cross-national comparisons (McDonnell, 1995). In the Second 
International Mathematics Study (SIMS) conducted between 1976 and 1982, the 
measurement strategy for OTL entailed having teachers examine tests to be administered to 
their students and report whether or not the learners had had the opportunity to learn the 
knowledge necessary to complete the tests satisfactorily24 (Schmidt et ai., 1997a: 175). 
The lEA index for OTL was 'the percentage of teachers in a country reporting that students 
have been given adequate opportunity to learn the knowledge needed to answer specific test 
items' (Schmidt et aI., 1997a: 175). Thus OTL was a percentage measure of the availability 
of various topics in the implemented curriculum (Travers & Westbury, 1989). 'Because the 
major purpose of the OTL measure in the SIMS was to ensure valid comparisons across 
22 'Top-perfonning' countries in the TIMSS included Singapore, Japan, a~d Korea, where results nationally showed 
greater equality in outcomes (Schmidt et al., 200 1). 
23 Curriculum overlap refers to the extent to which the content of the curriculum matches the content of the achievement 
tests. 
24 A problem with this approach is that teachers may conflate On.. infonnation 'with infonnation about student's 
familiarity with specific features of a test item that are either irrelevant or tangential to the mathematics topic' (FJoden, 
2003: 241).Schmidt & McKnight (1996: 344) also point out, that the main difficulty of this conception of On.. lies, 'not 
in its success', but in its conception 'as a surrogate for national curriculum' and what it 'does and does not indicate'. 
Pelgrum (1989: 23) further adds that 'unfairness may come about because the implemented curriculum is measured by a 
finite set of test items. Thus, teachers may cover a lot of subject matter in their teaching of a particular domain, but his 
(sic) subject matter might not be adequately represented by the set of items used to measure the implemented 
curriculum. ' 
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countries, test items were purposely selected to have maximum and approximately equal 
validity in all national and provincial systems included in the sample' (McDonnell, 1995: 
307). 
In cross-national studies where the intended curriculum in each country varies, OTL is used 
mainly to determine that the general ability or standardized tests used are not biased in favour 
of learners in countries with the greatest TeO (Schmidt et al., 1996). 
1.4.2 OTL.indicators in national educational systems 
McDonnell (1995: 309) observes that until the mid 1980s the type of data routinely collected 
about 'conditions of schooling' in most developed countries 'had focused historically on 
inputs such as per-pupil spending and on outcomes, most notably student test scores'. In the 
mid 80s information about school and classroom practices and processes and 'the way in 
which educational inputs were used' increasingly began to be seen as 'as important as the 
absolute level of those resources' (ibid). Until the mid 80s this type of information 'tended to 
be available only through research studies that were based on data collected from limited 
samples on a non-routine basis' (ibid). 
As Floden (2003: 253/254) elaborates, Husen's 1967 report on FIMS considered OTL as a 
control variable that was 'given' rather than a curriculum variable that could be changed. 
However, after the SIMS, OTL began to be seen as a policy relevant curriculum variable 
within countries that was useful for national curriculum planning. OTL began to be used as a 
research indicator for monitoring the 'health' of a number of national, provincial, regional, or 
state education systems and curriculum reform programmes (McDonnell, 1996). 
It seems though that, through this process, the concept of OTL gradually began to expand 
beyond its 'primary focus on topic coverage' (ibid) to include, and in some cases become 
conflated with, a variety of other process indicators such as whether learners were exposed to 
particular teaching methods and input data such as teacher experience and qualifications and 
educational resources (Guiton & Oakes,1995: 325). The methodology appears to have 
shifted the OTL research focus from its original curricular focus and the identification of key 
OTL variables associated with learner achievement to more general equity concerns not 
necessarily shown to be related to achievement. 
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1.4.3 OTL as a policy accountability tool 
In the 1990s, OTL began to emerge as a policy 'accountability' tool, particularly through 
notions of OTL Standards in the USA, that is, standards that 'defme a set of conditions that 
schools, districts, and states must meet in order to ensure students an equal opportunity to 
meet expectations for their performance' in 'high stakes' tests (Elmore & Fuhrman, 1995: 1). 
This 'accountability' conception of OTL is based on 'a belief that students should not be 
assessed on knowledge that they had not been given an opportunity to learn' (McDonnell, 
1996: 306).25 The conception is largely based on the idea that such 'high stakes' learner 
assessment should be based on the curricular content actually made available to learners in 
the implemented curriculum before tests are administered. 
In line with the traditional model of OTL, a research concern here is obtaining 'a Fair Test' 
measure by ensuring that items are fair to all learners because all learners have the 
opportunity to learn the content tested. However, the main research intention in this 
conception is predominantly about 'equalising' OTL and the primary concern is whether all 
learners are actually being taught a curriculum that will prepare them for the high stakes 
assessments. For example, in the USA a particular concern is how curricular differentiation 
through 'track placement' or 'streaming' within a $ingle system influences leamer 
performance. The OTL research focus is on schools' structuring and organization of 
curriculum and collecting information that could be used to hold schools and teachers 
accountable for learner achievement as measured by standardised tests (McDonnell, 1996: 
309). 
In national, provincial, regional, or state 'accountability contexts' where the curriculum does 
not vary and the intention is constant, the methodology for measuring OTL has shifted to a 
focus on measuring alignment between the intended, the implemented curriculum and 
measures of the achieved curriculum (Porter & Smithson: 2001: 61). For example, in their 
report on studies measuring the impact of US policy Content Standards on OTL received, 
Porter & Smithson (ibid) emphasise the need for 'procedures for measuring alignment' 
25 When high stakes test are administered, OTL is mainly based on the idea that assessment should be based on the 
curricular knowledge actually made available to learners in the implemented curriculum. However, the literature 
review also showed that a great deal of the current OTL Standards debate in the USA focuses on pedagogy. As in 
South Africa, discussion revolves around whether all learners are exposed to the teaching methods believed to promote 
the development of higher level critical thinking skills such as co-operative learning through group work and real world 
problem solving. There is also an argument that Standards should include teaching practices as well as outcomes. 
Input data on teacher experience and qualifications and the 'uneven distribution of educational resources' (Guiton & 
Oakes, 1995: 325) also form part of the Standards debate in the USA. 
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between the desired 'target' and the enacted curriculum. They argue that ideally the 'target' 
identified should be the intended curriculum as reflected in policy tools such as content 
standards, curriculum frameworks and guidelines. 
This conception recognizes that the main problem with using assessments to describe the 
'target' is that 'any particular form of assessment will necessarily represent only a sample 
ofitems from the domain of interest' (porter & Smithson: 2001: 65). Although assessments 
'are intended to convey the same content message' as the intended curriculum, they 'are not 
prescriptive in the sense of defining well what should (their italics) be taught' (ibid: 64). 
Thus besides using procedures of alignment between the intended and enacted curriculum, 
this 'accountability' methodology includes the use of procedures for measuring alignment 
between the enacted curriculum and the achieved curriculum as measured through 
assessments (ibid: 63). 
1.4.4 An OTL methodology in the South African context 
In 2003, when data collection for this PhD study was conducted, schools in South Africa 
were implementing the 'un-reviewed' Curriculum 2005, which, as has already been pointed 
out, does not specify what minimal content learners are expected to learn in each grade. 
Teachers were not yet covering an agreed upon common core of skills, concepts and 
content at each grade level specific to each Learning Area. 
Until grade 6 mathematics teachers are officially implementing the RNCS, an OTL 
methodology in the South African context cannot be used to assess whether schools are 
meeting content standards as set out in the intended curriculum. When I carried out the 
empirical data collection for this study, the OTL methodology could not be applied in 
order to obtain a measure of 'fairness' by determining whether all learners actually had 
the opportunity to learn the same content. Neither could the OTL construct be employed as 
an accountability tool with the intention of 'passing judgment' on how close the content in 
the implemented curriculum is to the content in the intended curriculum. However, it 
could be used to establish variations in the content of instruction and whether or not there 
is a relationship between differential levels of OTL in the implemented curriculum and 
differential levels of achievement through the use of pre- and post-tests. It could be used as a 
proximate baseline against which to assess achievement. 
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2. RESUME OF THIS CHAPTER 
The purpose of this study is to try to explain differential mathematics achievement amongst 
low SES learners by 
i) investigating whether there is a relationship between the mathematics achievement of 
socio-economically disadvantaged learners and 
'Opportunity-to-Learn' (the specialized mathematics content made available to learners in 
the classroom); and 
'Type of pedagogy' (a particular form of classroom pedagogy); 
ii) establishing which of either of the two constructs are more strongly associated with 
achievement; and 
iii) therefore might be more worthwhile policy variables to pursue. 
The working hypothesis derived from the OTL literature review is that the following four 
dimensions of the OTL construct will have effects on the achievement outcomes: 
• Content coverage by cognitive demand; 
• Content exposure; 
• Curricular pacing; and 
• Curricular coherence. 
Like most other OTL studies, the research will include multidimensional measures of OTL. 
As explained in section 1.4, the purpose of the study acts as a guide for selection a 
methodology. Table 2 summarises key variables for each dimension of the OTL construct 
found to have an empirical relationship with achievement or achievement gain and key 
methods used for collecting data in the research reviewed. The research methods 
summarized are those that seem most useful for the research purpose. 
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Table 2: Key OTL variables and data collection methods 
OTL dimension Variables Main data collection methods 
'Content by cognitive Coverage of curriculum topics and sub- Teacher or learner self-report survey 
demand' topics. questionnaires (may involve getting 
Relative emphasis given or estimated teachers to examine actual test items). 
amount of time spent on each topic/sub- Examining teachers' log books. 
topic covered. Analysing the content and level of the 
Cognitive level at which the topics/sub- textbooks used. 
topics are covered. 
'Content exposure' Absolute amount of time spent on Counting the amount of pages or 
mathematics. problems covered. 
Amount of time that teachers/learners are Counting the numbers of days of teacher 
present. and learner absences. 
'Academically engaged time' or the Comparing allocated time with actual 
extent to which learners are academically contact time. 
engaged in mathematics tasks or in Direct lesson observation. 
paying attention. 
'Curricular coherence' Coherence of the sequencing of the Teacher or learner self-report survey 
topics/sub-topics made available. questionnaires. 
Examining teachers' log books. 
'Curricular pacing' Pacing of curriculum content across Teacher or learner self-report survey 
adjacent grades in terms of developmental questionnaires. 
complexity. Examining teachers' Jog books. 
In Chapter 4, I will select variables and methods using the above summary with the purpose 
of the research in mind. Before I discuss this and the construction of instruments in Chapter 
4, I will first outline a theoretical basis for discussing pedagogy and for discussing OTL in a 
more analytical way in Chapter 3. 
Whilst the research construct 'Opportunity-to-Learn' is useful f'Or establishing comparable 
descriptions of the curriculum made available to learners, the construct is based on a number 
of factors drawn from available empirical evidence and has no underlying theoretical or 
explanatory framework for the empirical phenomena observed. It has common-sense, or 
face, validity, but there is no particular conceptual rationale for why OTL indicators 
consistently conceived in this particular way are any more plausible than those conceived in 
other more pedagogical terms. Chapter 3 proceeds to take into account more theoretical 
considerations for the study. An analytical framework will be constructed that allows for the 
separation of information on OTL and information about teaching practices so that the 
influences of each on achievement outcomes can be investigated and discussed using a 
common internal language of description. The theoretical basis will make it possible to 
discuss OTL and pedagogy within the same analytical framework. 
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Chapter 3 
THEORETICAL AND CONCEPTUAL FRAMEWORK 
As discussed in Chapter 1, in South Africa, a learner-centred pedagogy is believed to be 
linked to the quality of learning outcomes. In large-scale educational research studies 
internationally the dominant explanation is that OTL that has a more powerful effect on 
learner achievement (Husen, 1974 in Schmidt & McKnight, 1995; Schmidt et aI., 1997a; 
Shavelson et al., 1989; Burstein, 1993; Porter & Smithson: 2001). 
In Chapter 2, I elaborated on the OTL indicators that show effects on achievement 
empirically. However, both the OTL indicators and the 'either teacher-centred or learner-
centred' debates around pedagogy evident in the international literature and in South African 
curriculum policy documents are essentially atheoretica1. In this chapter I try to provide a 
more theoretical and conceptual framework for my empirical study so that I can make 
theoretical as well as empirical generalisations. The framework is derived from the work of 
the British social theorist Basil Bernstein (1971-2000). 
Other cultural reproduction theorists besides Bernstein, for example, Bowles & Gintis (1976), 
Bourdieu & Passeron (1977) and Bourdieu (1986, 1988), 'provide explanations for the fact 
that schools not only reflect, but re-inforce the class disparities in society, despite the best 
intentions of educators' (Boaler, nd: 3). However, I found only Bernstein's work sufficiently 
robust to be operationalised for my particular empirical research: 
• His model of pedagogical discourse (see section 1 of this chapter) provides an internal 
language of description26 and a methodological model (see section 2) that allows me 
to locate the OTL construct in a model of pedagogy (see section 2.1), and separate 
pedagogical practices at the micro level of the classroom from the curriculum made 
available to learners at the macro level of the academic school years (see section 5). 
26 According to Bernstein, 2000: 
Briefly, a language of description is a translation device whereby one language is transfonned into another. We 
can distinguish between internal and extemallanguages of description ... A language of description constructs what 
is to count as an empirical referent, how such referents related to each other to produce a specific text and translate 
these referential relations into theoretical objects or potential theoretical objects. In other words the external 
language of description (L2) is the means by which the internal language (L 1) is activated as a reading device or 
vice versa (ibid: 132 and 133). 
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• His concepts of classification and framing (see section 1.3) provide a common 
internal language of description for discussing OTL and 'type of pedagogy' . 
• His analysis of the internal features of discursive fonns and knowledge structures and 
concepts of classification and framing are useful for explaining the strong association 
between the empirical construct OTL and mathematics and science achievement 
evident in international studies (see section 1.4). 
• His distinction between visible and invisible pedagogies (see section 1.5) and 
competence and performance modalities (see section 1.6) and concepts of 
classification and framing provide a more conceptual syntax for characterizing 'type 
of pedagogy' than the ideologically polarized 'either teacher-centred or learner-
centred' model of pedagogy evident in South African curriculum documents and 
debates around pedagogy in developed country contexts. 
• His theoretical predictions provide strong guidance for relating differences in OTL to 
the creation of educational inequality as well as about what 'type of pedagogy' may 
be more or less effective for learners from lower SES backgrounds (see section 3). 
• His theoretical framework is useful for analyzing the structure of Curriculum 2005 
and the RNCS so as to develop an appropriate methodology for studying variations in 
OTL in the South African context (see section 4). 
In section 1 of this chapter I elaborate on Bernstein's model of pedagogical discourse, his 
concepts of classification and framing and his distinction between 
• vertical and horizontal discourse and knowledge structures; 
• visible and invisible pedagogies or fonns of transmission; and 
• competence and performance modalities. 
1. BERNSTEIN'S MODEL OF PEDAGOGY 
1.1 The rules of pedagogic discoune 
For Bernstein (1990: 64-65) any pedagogic situation always consists of transmitters and 
acquirers where 'the acquirer has to learn to be an acquirer and the transmitter has to learn to 
be a transmitter'. Bernstein stresses that although 'there may be various strategies for 
disguising, "masking", or "hiding" the asymmetry or inequality of the power or authority 
relationship between teachers and learners, the pedagogic relationship is by necessity and 
intrinsically an unequal relation'(ibid: 65). 
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As Davis (2002: 3) points out, this is because the transmitter or teacher is the 'subject-
supposed-to-know' and the acquirer or learner is the 'subject-not-supposed-to-know' - 'the 
former is, supposedly, on the side of knowledge; and the latter, on the side of ignorance'. 
Dowling (1999: 12) elaborates that if the acquirer 'already possesses the principles of 
evaluation' . . . 'that would not be a pedagogic situation because it would entail no 
transmission' . 
1.1.1 Criterial rules, sequencing rules and hierarchical rules 
According to Bernstein (1996), there are three rules that any pedagogic situation must have. 
These are 
• criterial rules, 
• sequencing/pacing rules, and 
• hierarchical rules. 
Bernstein emphasizes that 'any specific pedagogic practice is there for one purpose: to 
transmit criteria' for evaluation (1996: 43 - his emphasis). At the heart of any pedagogic 
relationship is the evaluation of the levels of competence of the learner. However, because 
transmission of the criteria for evaluation 'cannot always happen at once', 'something must 
come before and something must come after' and 'if there is a progression, there must be 
sequencing rules, and these sequencing rules will imply pacing rules. Pacing is the rate of 
expected acquisition of the sequencing rules, that is, how much you are expected to learn in a 
given amount of time. The third set of rules in pedagogic practice, the hierarchical rules, are 
rules of 'conduct, character, and manner' (Bernstein, 2000: 13). 
1.2 Instructional and regulative discoune 
For Bernstein (1990: 183) pedagogic discourse comprises 'the rules for embedding and 
relating two discourses', instructional and regulative. In formal education, instructional 
discourse (ID) refers to the transmission or acquisition of curricular knowledge and skills, 
whilst regulative discourse (RO) is concerned with 'the transmission of principles of 'Social 
order, relation and identity' (ibid: 211). 
The rules of instructional discourse or what Bernstein terms 'discursive rules' relate to 
selection, sequencing, pacing and the criteria for evaluation. The rules of regulative 
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discourse relate to the rules of the social order or control over the social base. This socio-
affective or regulative discourse is 'the dominant discourse' because it is the precondition for 
any instructional discourse which is always embedded within regulative discourse (Bernstein, 
2000: 34). In section 1.6, I elaborate on this aspect. Table 3 summarises the model of 
pedagogic discourse thus far. 
Table 3: Bernstein's model of pedagogic discourse 
ID (Discursive relations and discursive rules comprising criterial 
rules and selection, sequencing and pacing rules) 
RD (Hierarchical relations and hierarchical rules) 
Both dimensions of pedagogic discourse can be described in terms of classification and 
framing. 
1.3 Classification and framing 
Bernstein (975) uses the term 'classification' (C) to 'refer to the degree of boundary 
maintenance between contents' or 'the degree of insulation between categories of discourse, 
agents, practices, contexts' or spaces (ibid: 88). Such boundaries mark what counts as valid, 
correct or appropriate. For example, in schools 'classification relates to the organisation of 
knowledge into curricula, or the various domains of educational activity' (Atkinson, 1985: 
133 - his emphasis). Dowling (2002: 3) describes classification 'as a measure of the extent to 
which categories - for example, curriculum subjects - are structurally distinct' . 
Classification can be strong (C+) or weak (C-). 'Where we have strong classification, the 
rule is: things must be kept apart. Where we have weak classification, the rule is: things 
must be brought together' (Bernstein, 2000: 11). Classification relations reflect power 
relations. Classification rules are related to the distribution of power and 'between-context 
relationships' (ibid: 181). For example, 'the principle of classification regulates what 
discourse is to be transmitted, and its relation to other discourses in a given set (e.g. a 
curriculum), (ibid: 99). 
Bernstein (1975) postulated a second important concept 'framing' (F) for analyzing the 
organization and structure of pedagogical discourse. Framing rules relate to the principle of 
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control and are 'about who controls what' (Bernstein, 2000: 12). They reflect 'within-context 
practice' (ibid: 181). 'With strong framing (F+) control lies with the teacher, whereas with 
weak framing (F-) control lies apparently with the student' within the classroom (ibid: 99). 
'The principle of framing regulates how the discourse is to be transmitted and acquired in the 
pedagogical context' (ibid). 
Bernstein's two principles of classification and framing make it possible to characterise the 
different elements of pedagogical discourse in terms of strong/weak classification or framing. 
The values of classification and framing can vary independently of each other with respect to 
elements of pedagogical discourse. Equally it is possible 'for framing of the instructional 
discourse to be different from the framing of regulative discourse' (Bernstein, 2000: 102). 
The strengths of framing 'can vary between instructional and regulative discourse' (ibid: 13). 
For example, as I will show later, it is possible to have strong framing over hierarchical rules 
'but degrees of implicitness of sequentiaVpacing rules, which indicate a weakening in the 
framing of these rules' (Bernstein, 1990: 89). 'You could have weak framing over pacing but 
strong framing over other aspects of the discourse' such as selection, sequencing and 
evaluation (Ivinson, 2002: 2). 
1.3.1 External and internal classification and framing 
Bernstein's concepts of classification and framing also have 'internal and external features' 
(Ce/Ci and pelFi) (Bernstein, 2000). i refers to internal control within a context and e refers to 
external control between contexts (ibid: 187). For example, at the policy level, external 
framing over the discursive rules in the intended curriculum indicates the degree of control 
schools or teachers, as opposed to the 'system', possess over the selection, sequencing and 
pacing of the knowledge transmitted and received. Where the distributive rules regulating the 
selection, pacing and sequencing of specialized discourses in the 'official' curriculum are 
strongly framed (Fe+), schools or teachers have less control over the curriculum they 
implement in terms of the selection, sequencing and pacing of content. 
Where the distributive rules regulating the selection, pacing and sequencing of specialized 
discourses across grades are not explicitly specified in the policy documents, external 
framing is weak (pe-). Under the circumstances, schools apparently have more control or 
freedom to exercise their discretion in terms of the curriculum they make available to their 
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learners in each grade. Where external framing at the school level is strong, the discretion or 
control of individual teachers over the implemented curriculum is similarly reduced. 
Bernstein defines pedagogical discourse as 'a message system' that defmes both 'what counts 
as a valid transmission of knowledge' (Atkinson, 1985: 136) and 'the rules of specialized 
communication through which' learners' identities 'are selectively created' (Bernstein, 1990: 
183). In Section 1.6, I discuss the latter. In the following section, section 1.4, I discuss 
Bernstein's distinction between everyday and specialized discursive forms. Bernstein (2000) 
distinguishes between two discursive forms evident in all societies - horizontal discourse and 
vertical discourse. 
1.4 Horizontal and vertical discounes 
Horizontal discourse draws on everyday common sense knowledge and acts as a social and 
cultural relay for communities; This discourse is usually acquired at home either through oral 
communication or through tacit modeling. It is highly context dependent, is distributed 
segmentally, and has no overarching principles or knowledge structures relating or ordering 
different knowledge segments to one another. For example, how to clean ones teeth is 
essentially unrelated to learning how to tie ones shoelaces or how to answer the telephone. 
Common sense non-codified 'knowledges' are related not by integration of their meanings 
through some co-ordinating principle, but 'through the functional relations of segments or 
contexts to everyday life' (Bernstein, 2000: 158-9). 
Vertical discoune, in contrast, is distributed through a recontextualising or re-interpretation 
principle and draws on specialized un-common sense knowledge which is generalisable 
across specific contexts. For instance, the discourse of the academic domain physics which 
has to be re-contextualised as the school subject, physical science. It is the re-contextualising 
principle of vertical discourses that systematically codifies or orders meaning making them 
hierarchically and conceptually coherent. As Atkinson (1985: 133) points out 'the principle 
that knowledge contents are subject to some selection and separation is clearly a prerequisite 
to anything recognizable as a curriculum. Without some such classification, the curriculum 
would be coterminous with the entire universe of possible knowledge and experience' . 
Whilst access to such symbolic power through un-common sense knowledge forms is 
regulated by distributive rules (for example, sequencing and pacing rules) regulating who can 
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get what, when and how, horizontal common sense knowledge forms such as how to answer 
the telephone do not have a re-contextualising principle regulating access. In contrast, these 
everyday knowledge forms are distributed segmentally through distributive rules which 
regulate 'the circulation of knowledge, behaviour and expectation according to 
status/position' (Bernstein, 1995: 5). Knowledge potentially belongs to all in a community 
who have access to the discourse. 
What is important is the principle that re-contextualisation codifies and separates or creates a 
boundary between curricular school knowledge of formal education and non-codified 
everyday knowledge. Vertical discourse forms a dimension of pedagogic discourse in formal 
school contexts. However, not all specialized school knowledge structures take the same 
form. 
1.4.1 Vertical and horizontal knowledge structures 
Some specialized knowledge structures such as mathematics and physics are hierarchically 
organized in terms of principles of conceptual coherence so that each level of meaning is 
conceptually related to the next level. Other vertical knowledge structures such as Social 
Sciences are organized around principles of connective coherence and take the form of a 
'horizontal' series of specialized language (Bernstein, 2000: 163). Yet others such as crafts 
have weak grammars. This means that, although they have a re-contextualising principle 
regulating access, they are tacit and cannot easily be expressed in language. They thus more 
closely resemble 'everyday' horizontal discourses in that they are usually tacitly rather than 
explicitly transmitted, through modeling or demonstration (Bernstein, 2000). 
The school subjects mathematics and natural sciences are, in Bernstein's terms, 'singulars' 
which draw on relatively vertical knowledge structures with strong grammars. These 
distinctive features make it easier for the conceptual structure or relations within the 
knowledge structure to be clearly explicated as far as codified curricular content is concerned 
(Bernstein, 2000). The strong conceptual grammar of mathematics and natural sciences 
makes their re-contextualisation from the academic domain as school subjects more amenable 
to expressing the distributive rules of sequencing and pacing for curricula across various 
grades than other SUbjects. For example, it is easier to formally articulate the conceptual 
ordering of curricular knowledge across grades for mathematics than it is for the Learning 
Area of Arts. 
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Bernstein's distinction between horizontal and vertical discursive forms and vertical and 
horizontal knowledge structures is useful for explaining in more theoretical terms why the 
strong association between curricular structure and learner achievement in international 
studies is most evident for mathematics and science achievement. It may be that the strong 
conceptual syntax of these school subjects. that gives them the power or potential for 
optimising equity of opportunity-to-Iearn specialized skills and knowledge by making visible 
the rules regulating the sequencing and pacing of curriculum content across years of 
schooling through strong external framing. Explicit coherent conceptual structuring of 
curricular knowledge through the 'systematic presentation of topics that builds upon prior 
knowledge' (website abstract, Smith, Smith & Bryk, 1998) in the intended curriculum may 
act as an inclusionary mechanism for ensuring that high status mathematical knowledge and 
skills are made equally available to all learners. However, as suggested in Chapter 1, this 
verticality of their subject's knowledge structure may well differentiate them from other 
subjects with weaker knowledge structures (Muller, 2004a). 
In section 1.5. I discuss how Bernstein's early work (1975) distinguishes between such 
'visible' and 'invisible' principles of pedagogic discourse. 
1.S Visible and invisible pedagogies 
In classrooms the principles underpinning pedagogic discourse are visible when the 
hierarchical relations between teacher and learners, 'the rules of organisation (sequence, 
pace) and the criteria' for evaluation are 'explicit and so known' to the learners (Bernstein, 
2000: 109). Pedagogic principles, or 'the acts of teaching', are invisible when the 
hierarchical rules, the sequencing rules and criterial rules are 'implicit and so not known' to 
the learners (ibid). 'In the case of invisible pedagogy it is as if the pupil is the author of the 
practice and even the authority, whereas in the case of visible practices, it is clearly the 
teacher who is the author and authority' (Bernstein, 1996:112 - his italics). Strong values of 
classification and framing indicate a visible/explicit pedagogy whilst values of weak 
classification and framing indicate an invisible/implicit pedagogy. A shift from visible to 
invisible pedagogy will involve what appears to be a shift of control from the teacher to the 
learners (his emphasis). 
In invisible pedagogies learning takes place through the exploration and discussion of 
'integrative' problems and 'real world' contexts where the learner is expected to be self-
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regulating, active, autonomous, and initiate, take responsibility for or control the 
organization, pacing and timing of learning. The regulative or social context is apparently 
relaxed and social hierarchy or positional authority of the teacher is de-emphasised or 
'masked' so that the teacher as 'socialiser' 'is transformed into a/acilitator' (Bernstein, 1975: 
119 - his italics). The teacher's control in invisible pedagogy is implicit or covert and 'is a 
matter of negotiation and influence rather than power and status' (Atkinson, 1985: 150). 
The criteria that will be evaluated in invisible pedagogy are not explicitly defined to the 
learner. Rather, multiple 'dimensions' of the learner's activities, interests and dispositions 
are open to assessment (Berlak, 1981: 137). As learners are 'expected to be constructively 
"busy'" (active), it is the 'quality of their "busyness'" (activity) that is evaluated (Walford, 
1986: 191). In other words, the teacher's evaluative focus is on learners' 'supposedly innate' 
social andlacademic competences rather than only on their written or textual performance 
(Rose,2002: 1). 
The regulative context in invisible pedagogy is based on implicit control through the potential 
of 'total surveillance' of the whole child as 'more of the learner's private world is on display' 
(Muller, 1998: 186). Basic to invisible pedagogy is the concept of 'learning through play' 
('fun'), and it is thus that 'the unique doing of each child is facilitated' (Bernstein, 1975: 
118). The 'spontaneity' of the learner 'is filtered' through the 'surveillance and then 
implicitly shaped according to interpretation, evaluation and diagnosis' (ibid). In invisible 
pedagogy performance is ungraded and 'based upon the progression of a person' not of a 
group (ibid: 13). 'Invisible pedagogies are less concerned to produce explicit stratifying 
differences' between learners 'because they are apparently less interest-ed in matching the 
acquirer's text against an external common standard' (Bernstein, 1990: 71). 
As sequencing rules or stages of progression are implicit and thus unknown to the learner 
who 'apparently has wide powers' or influence over what knowledge is selected (Bernstein, 
1975: 116), 'progression is not facilitated by explicit public control' (ibid: 119). The social 
basis 'is not an individualized act, but a personalized ace (ibid: 118), and 'differences 
revealed by an invisible pedagogy are not to be used as a basis for comparison between 
acquirers, for differences reveal uniqueness' (Bernstein, 1990: 71 - his italics). Bernstein 
(ibid: 82) states that because academic statuses in invisible pedagogy 'are relatively more 
weakly marked, because of the more individualized or, better, personalized realisations 
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expected, the child, by apparently competing only with herlhimself, competes with 
everybody' through criterion referencing (Bernstein, 2000: 13). 
In 'opposition' to invisible pedagogies, visible pedagogies focus on 'states of knowledge and 
received problems' (Bernstein, 1975: 134) and 'intellectual and cognitive development' 
(Berlak, 1981: 137). The teacher explicitly controls and regulates the organization, pacing 
and timing of learning. The social basis of authority or control is positional rather than 
personal, that is, 'control is vested in the positions themselves' (Atkinson, 1985: 150) and the 
authority of the teacher is explicitly positional. The criteria for evaluation of learner's written 
texts are specific - the teacher gives learners 'formulas and procedures to follow' (Lubienski, 
2004: 109). Expectations are clearly defined. The teacher makes learners 'aware of how to 
recognise and realise the legitimate text' (Bernstein, 2000: 60). The emphasis is on the 
academic performance of the child and the extent to which his/her 'external product' or 
textual performance is meeting the external criteria for evaluation (Bernstein, 1990: 70). 
In this way, academic 'differences between children' are produced (Bernstein, 1990: 71) and 
learners are graded individually 'according to the levels at which their achievement meets 
explicit external criteria' (Edwards, 1991: 269). In visible pedagogies the sequencing rules or 
rules of progression are highly explicit and the learning horizon of the child is marked 'in 
very clear steps or stages' (Bernstein, 1990: 74). The teacher controls the selection of 
activities or materials, and, if a learner does not meet the requirements for each stage, he or 
she 'will fall further and further behind' (ibid). Thus the system of evaluation is likely to be 
standardised and 'the profile of the pupils may be obtained by looking across his (sic) grades' 
(Bernstein, 1975: 130). 
According to Bernstein, invisible pedagogy is really the basis of child-centred 'progressive' 
pedagogy more commonly found in pre-schools. He notes that in general schooling one 
'rarely finds a pure form of an invisible pedagogy but rather an embedded pedagogic practice 
where the invisible pedagogy is embedded in a visible pedagogy' (Bernstein, 1990: 84). He 
states that, 'even for ardent sponsors of invisible pedagogies, this practice is generally 
confined to the child's early years; certainly by the secondary level the demand is for a 
visible pedagogy, as it is this practice which leads to professional occupational placement' 
(ibid). Traditionally, in education systems, particularly at secondary level, teachers' 
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discretion is reduced through stronger external classification and framing over instructional 
discourse in the official curriculum. 
In section 1.3.1, I said that Bernstein defmes pedagogical discourse as 'a message system' 
that defmes both 'what counts as a valid transmission of knowledge' (Atkinson, 1985: 136-
his italics) and 'the rules of specialized communication through which' learners' identities 
'are selectively created' (Bernstein, 1990: 183). In his later work Bernstein (1996 & 2000) 
further developed his notions of visible and invisible pedagogies by drawing a distinction 
between competence and perfonnance modalities for identifying 'the rules of specialized 
communication through which' learners' specialised identities 'are selectively created' 
through pedagogic discourse (Bernstein, 1990: 183). 
1.6 Competence and performance modalities 
The idea is that the conceptual instruments of classification and framing make it possible to 
identify 'the dominant pedagogic code' or socialising principle in classrooms (Bernstein, 
1990: 43). 'Anyone set of values for classification and framing constitutes the modality of 
the code' (ibid). Strong values of classification and framing in the classroom indicate a 
modality centred on the teacher and weak classification and framing indicate a modality 
centred on the leamer. However, as stated in section 1.2, the social or regulative discourse is 
always 'the dominant discourse' (Bernstein, 2000: 34), and, one cannot 'discuss what it 
means to acquire the identity of a learner of mathematics without considering both' 
instructional and regulative discourse (Ensor et a/., 2002: 4). For example, in 'mostly weakly 
classified and framed classes' the emphasis is 'on highly personalized control' (Bernstein, 
2000: 107). 
For this reason a change of knowledge code entails a change in roles (Lubienski, 2001). For 
example, a shift from visible/perfonnance to invisible/competence pedagogy is a change in 
code or regulative principle because it entails a change in the role of the teacher as explicit 
'rule-giver' and the role of learners 'in receiving explicit direction from the teacher' (ibid: 6). 
Boaler, (n.d.: 21) submits a change in code encourages 'different forms of preparedness for 
the problems students encounter in their jobs and everyday lives'. For example, Walford 
(1986) has used Bernstein's theoretical framework to show how 'a balance' between 
pedagogical codes is apparently achieved in elite British public schooling (ibid: 187). He 
explains that, whilst the strong classification and framing of the curriculum in British public 
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schools provides learners with 'a high chance of entry' to further education, 'the archetypal 
professional occupation' that these learners are expected to occupy later is weakly classified 
and framed (ibid). 
Professionals are 'expected to be creative and forward looking, to initiate and control rather 
than be controlled,' and the 'organisation, pacing and timing of the work are set by the 
professional rather than any superior'. Responsibilities 'are not firmly bounded, but expand 
as new initiatives occur' (ibid: 187). 'No strict line may be drawn between work and play. 
Work carries what is often called "intrinsic" satisfactions, and therefore is not confined to one 
context' (Bernstein, 1975: 118 - his italics). Walford (1986: 187) demonstrates how learners 
at these schools are allowed to 'experience elements of weaker classification and framing' of 
the invisible pedagogy mainly through extra-curricular activities and this enables them to 
'experience the correct code for their future preferred occupations'. However, Walford 
emphasizes that, at such schools, this is never done at the expense of maintaining high 
chances of entry into further education. 
Even where external classification and framing over the intended curriculum at the level of 
policy or even the school level is strong and the discretion of the teacher over instructional 
discourse is reduced, teachers can still make more degrees of freedom over the instructional 
and regulative context available to learners within their lessons. This is because there 
remains some space at the micro level of the classroom for teachers to expand learners' 
discretion in their pedagogy, for example, by weakening framing over micro pacing within 
their lessons. By implication, in performance curriculum models, where curricula are defined 
by content, teachers have more discretion over regulative discourse than they have over 
instructional discourse and can still include elements of invisible pedagogy in their 
classrooms. 
Conversely, in competence curriculum models where curricula are defined by competencies 
or outcomes rather than content, external framing over instructional discourse (content) in 
curriculum documents is weakened whilst framing over regulative discourse is strengthened 
so as to promote dispositions such as creativity, reflexivity, self-regulation, autonomy, co-
operation and inter-action with peers. Teachers' discretion over regulative discourse or the 
micro code in the classroom is thus reduced as they are expected to use approaches believed 
to promote these competencies. Nevertheless, as Bernstein (1990: 84) observes, in formal 
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schooling 'the specific specialized skills and attributes of a visible pedagogy are still beneath 
the surface' of competence models. The expectation underpinning the weak external 
classification and framing over instructional discourse is that schools and teachers will still 
ensure the specialisation of learners' pedagogic identities by making the necessary 
specialized knowledge available to them over their leaming careers. This implicit macro 
code is the invisible dimension in competence or invisible models. In section 3.3, I will 
elaborate further on this. 
Although Bernstein presents visible/ performance and invisible/ competence pedagogies as 
two 'idealised' types, he uses the terms as a heuristic device and 'as dialectically related 
oppositional forms' rather than as 'simple dichotomies' (Shalem, 2002: 1). In the classroom, 
one can expect 'to find a patterning of practice' which tends more towards one modality than 
the other (Ivinson, 2002: 2) but pedagogical practices can be 'a combination' of strong and 
weak forms' (Sadovnik, 1995: 11). Thus, rather than reducing pedagogical types into neat 
dichotomies, Bernstein's framework makes it possible to investigate the role of the 'values' 
of different elements of pedagogical discourse in promoting learning. The concepts of 
classification and framing make it possible for researchers to systematically describe 
pedagogical discourse across the various elements. It is this, which potentially allows the 
analyst to shift debates about the effectiveness of leamer-centred or teacher-centred 
approaches from polemics to careful explanation of options and combinations. 
Researchers such as Morais, Neves & Pires (2002), Morais & Neves (2001), and Neves & 
Afonso (2002), have provided a methodological model for doing just this. The model has 
been used for analysing pedagogical discourse across a fairly standardised set of elements. I 
summarise this model in the following section. 
2. A MODEL FOR ANALYSING PEDAGOGY 
Table 4 below summarises various elements of pedagogical discourse derived from 
Bernstein's framework and describes how they relate to the concepts of classification or 
framing. 
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T~blc 4: F:l~n .... nts of I'eola!;o[,:ical d i~course and whether they relate to I IOwer or 
,'ontrol relations 
Discu"ive rciation, (p<:mcr reiali<>r1>: C+lC, ) 
Inter-discursive rela1l()ns 
• Rdalion, bclwccn malh,'mall~' I..now].-Jgc "nd 'everyday' knowkdgc 
• Re lalion< hel Wcen t\lalh~matlc s di,coul _~ and Ihe ,Ii:;cwrx of olher school subjecl 
intm-,Ii,;cuThlv" rcblion, 
• R~lali""s he\\,'e~n malhe malic , dlscoorses 
Oi"ur,ive role. (conlrol rebtions; F +iF,) 
• Selection rule, 
• Sequencing roles 
• Pacing rule< 
• Crilerial rub 
Hierarchical I'clal;""s (power relalion" C .. lC-) 
• Relations between lhe le"chcr and kame" 
• Relation_ between I~arner< 
Relations hetween 'pace, !,pOwer I'clali""" C-/C _) 
• Relali"", betv.ee" the teach'"'' "mlle"me,,< <pace 
• Rdati",,< between learner;' 
l-I iemrchical rules (comrol rdations: f-tiF-) 
• Teacher -learn~r communi,ation relation< 
• Learner· learne r communicallon relations 
Bernsteinian rese,'rchers have mainly used the modd to capture c I assi fi cation or framing over 
mi~ro componc-nts or c1a,,'sroom pedagogy In rclation to each cicmc-m. Thcy have mos!!y 
used it to describe and diJTerentiat~ 1xtw~t"n 111c how of pedagogy in th~ te~ching-learnmg 
context. for example-, '\lorais & l\cvcs (2001) and MuralS, Neves & Pires (2002) uscd tbc 
moddto show !htlt sp~dfi" dc-m~nt" or invisible ~nd visible pcdagogy sholild be 'mixed' in 
lessons, They sllggest that the combination of wc-"kc-ned framing at the level of tbe 
hicrar~hical m1c;; (n-gnlativc weak~ning) togcther with cxplicit evaluation criteria 
(instnJctional strengthening) improves l e~rn ing outcomcs for alll~arnL'Ts, but specifically also 
I'or working dass 1cal"TlCl":S. Lubicnskl (2oo 1) similarly shows thm c-xplicit cvaluation critcria 
in lessons strongly correlate with improved pcrforman~e. In primal}' science teaching, 
MoralS, Neves & riTeS (2002) I'urth~r advocate weakened c!assifi~atJOn of spaces and mter-
discursivc relations, strong intra-dJ!;cipJinary reltltions and weakened pacing within thc 
classroom COntCllt. 
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Although researchers such as Morais, Neves & Pires (2002) have also demonstrated that 
'teacher competence' is a necessary condition for teaching and learning, the model outlined 
has not been used to any great extent to describe the 'what' of learning. Studies have tended 
to focus on the micro code in the classroom, rather than on the specialization of learners' 
identities through the macro code. In section 2, I will show how Bernstein's concepts of 
classification and framing also provide an internal language for describing the 'values' of 
other elements of pedagogic discourse, more specifically related to the 'vertical discourse' 
dimension discussed in section 1.4 of this chapter. In section 2.1, I expand on this dimension 
o by locating the OTL construct in Bernstein's model of pedagogical discourse. 
2.1 Locating OTL in the model 
In Chapter 2, I outlined how OTL is defined as a four dimensional construct for the study. 
Table 5 below relates the four dimensions of the OTL construct to Bernstein's language of 
description. 
Table 5: OTL and Bernstein's language of description 
Dimensions of OTL Bernstein's language of description 
Content coverage by cognitive demand; Macro framing over pacing of curricular content 
Content exposure; across the academic school year/s 
Curricular Qacin~. 
Curricular coherence. Macro framing over sequencing of curricular 
content across the academic school y~ 
Table 5 shows that the empirical construct OTL forms a dimension of the discursive rules and 
is located in instructional discourse. It relates to the discursive rules of framing over the 
pacing and sequencing of curricular content. It is useful for establishing comparable 
descriptions of framing over pacing and sequencing of curricular knowledge across academic 
school year/s - the 'invisible' dimension of Bernstein's competence model alluded to in 
section 1.6. The OTL indicators 'content coverage by cognitive demand; 'content exposure' 
and 'curricular pacing' relate to across grade/s framing over pacing of curricular content. In 
relation to Bernstein's language of description, 'curriculum coherence' relates to across grade 
framing over sequencing of the curriculum. By inserting OTL into the Bernsteinian schema, 
we are able to see that opportunity to learn is moderated by the pace and order in which 
learners move through the curriculum at the macro level across successive grades. 
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In relation to Bernstein's principles of description, what the OTL construct allows us to 
consider is variation in framing over macro pacing and sequencing of curricular content at 
the level of implementation of the curriculum as opposed to micro pacing and sequencing 
within the face-to-face context of the classroom. Bernstein's distinction between competence 
and performance modalities has tended to focus researchers' attention on the regulative 
discourse or the discourse that drives dispositions and relations at the micro level of the 
classroom. His distinctions can in a sense be said to have encouraged researchers to privilege 
the regulative dimension of pedagogical discourse. Because attention has centred on the 
particular practices implemented in the classroom or the 'face-to-face' dimensions of 
pedagogy, the focus has largely been on framing over pacing and sequencing at the micro 
rather than the macro level. 
What the OTL construct does is shift attention to macro level pacing and sequencing bringing 
the instructional dimension to the fore. Although discussions around discursive forms and 
knowledge structures and visible/invisible pedagogies refer to external framing and 
classification of curricular content at the level of the intended curriculum, the OTL construct 
appears to fill a gap in the discussion. It focuses attention on an apparently covert dimension 
of Bernstein's competence model - the specialisation of learners' identities through macro 
pacing and sequencing of curricular content 27 
Before I go on to discuss external classification and framing in South Africa's curriculum 
documents, I discuss Bernstein's theoretical predictions about the influences of curriculum 
and pedagogy on outcomes for low SES learners. 
3. BERNSTEIN'S THEORETICAL PREDICTIONS ABOUT PEDAGOGIC 
PRACTICES AND SOCIAL CLASS 
Much of Bernstein's work is concerned with 'how curriculum and pedagogy are related to 
the reproduction of inequality among social classes' and 'with specifying the processes 
within schools that could further the understanding of the persistent relationship between 
social class and academic achievement' (Hum, 1993 in Sadovnik, 1995: 5). His work 'is 
distinguished by his long-standing effort' to link pedagogical processes (the how) and 
structures of curriculum (the what) in schooling to the inequalities of the British social class 
27 I use the tenns 'macro' and 'micro' because I want to invoke the macro context as part of pedagogy and distinguish 
between micro and macro aspects of the pedagogic code. 
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'lmclun: (BLrlak, 19R2 16)_ Sadovllik (1995: 10) notes lhal 'B,:mslLin' _, work on p;:dagogK 
discour>c is concLm~d with lhe production, distribUlion, alld reproduction of official 
knowledge and how th is kllOwkdge is rt< luted to stnlcturally determill ed power relations,' 
His concem is with th~ cons~quen~e s oj' the pwdul,tion and tran,m)SSlOn or knowl edge j,),-
differellt groups 
B~m'lcin ( 1990) d,,'nihcs 'a p;:dagogi~ pracli~c' as 'a mllllral relay: a uniquely human 
devi ce (a pedagogi c devi<-e; my addition) for both t ile reproduction alld prodllction of culrure ' 
(ibill: (4)- He d~snihc;s this p;:dagogieal d~vi~~ In fomldl edll~allOllal ~onlexl' as ~ thre~ 
meSs;Jge ,ystem - ped~gogy, curri<.'ulum and ev~luation ,l< 
3, 1 Tile peda~o~ic device 
1'01" Uernswin ' pcdagogic practice, are culmral relays of the distribulion oj powel 
(U~msl ~in. 1990: 73)_ 
The red~gog!l' d~vic e mukes po,sible the lnlllSfonnUliol] of power (that is. its 
basi, in socI.11 rdations and their gencratillg sites) into dillclently specialised 
~onsciousness (SUhjL..:L') lhn.ugh the d~vlce's regulation and lIislTihution of 
knowkdges and of the lIiscou",~ ,ueh knowledg;: pre,uppos~ (ibid: lR9) 
He argu~, that diffULnt pedagogl~al pradie~s ~arry differ~lll 'cons,c;qu~nc~, for those 
chi ldren who are ab le to exploi t the possibilities of the pedagogic practices' (ibid: 74). 
Herm,tein also asserts tbat , although conflicts ~vid~nt Ix lwecn visiblciperii)rmance and 
invisiblclcnmp;:len~~ p~lIagogl~s are 'class cnnllids', lhey ar~ In fact conllicts only ]-,~tw~en 
two faction, of the middle cJHSS (ibid) , lie argues that the working class does nOl participale 
in lhes~ ennllielS_ 
Tn sbow hnw pedagogiC pradkes ~an Ix inlnusll'ally advanlag~ous to childrLn fi-on) ll]l(ld le-
cluss or 'ruling clas,' backgrounds, Ikrnstein 'nuanced Durkheim's concept of the 
mechanical and Of'gallle and linked Ihe>lC to curricululll orgalllJ.allnn and ~du~atiollal 
identiti es' (liarky & Parker. I WY: I ~S). E~entially, mechanical sol idarity refers In societies 
with a "mple divi>lon of labour Ikcaus~ th~ kvel of division of labour is simple, 
dillcremiation b~tw;:en H1l1ivlduab in such ~OCiClic, is Inw_ Orgam~ solillanly ref~rs to a 
-- ._.-. 
[len","i" '. 19M) , I>,,,,, ,!,." ,,I .. , ' ,I,"" <1;11",,,, ,·"b. wl\id, "",k, "P ,he p<<I'gog'" d" """ , <I""i,,",i .'e mo", wbid, 
ma,,, din""..-. l,'m» c,r ·,"" ,.·,-,.I~, ,,,·,,ibbi<· 1(, <lilT",,, •• '".' '1''' """"I(,,,,,,I",in ~ nd"" w)"cl, ""'" up oHi, i,1 
, "owlc,j~o: ",<I <v,I""i", _~1Ic" whicil "''''< ~ rx-<I.'~O\li(' proc,ic",", ' ''', ' ""fill' W1101 i, ,,',mmlt«,ci' IS.oovnik. 
1 99~ : 28; 
society with a more complex division of labour necessitating a more contractual kind of 
society and form or process of civil government. More industrialised societies have more 
complex divisions of labour and hence high differentiation between individuals (Harley & 
Parker, 1999). 
Bernstein's distinction between visible/performance and invisible/competence pedagogies 
refers 'back to a distinction between two forms of organic solidarity within the middle class, 
individualized and personalised' (lvinson, 2002: 2). Bernstein argues that, because of 
differences in patterns of child socialization, the middle class faction that is employed in the 
'symbolic field' that is 'usually located in the public sector', is likely to argue for an invisible 
personalized pedagogy (Bernstein, 1990: 74) where dispositions such as creativity, 
reflexivity, self-regulation and autonomy are valued (Bernstein, 2000: 13). The middle class 
faction that is employed in relation to the 'economic field' and the 'production, distribution, 
and the circulation of capital', is likely to be opposed to invisible pedagogy and argue rather 
for a visible individualized pedagogy where dispositions such as 'persistence', 'carefulness', 
'attentiveness' (Bernstein, 1975: 131), 'industriousness' and 'conscientiousness' (Bernstein, 
2000: 13) are valued. 
In section 3.2, I discuss how Bernstein's code theory (Bernstein, 1990) contributes to an 
understanding of the relationship between the socio-economic status of children's families 
and learner achievement in school and of the ways in which 'the institutions of society, 
particularly schools' reinforce mechanisms for excluding working class learners from forms 
of cultural capital such as high status knowledge and skills, and dispositions (Berlak, 1981: 
16). 
3.2 Bernstein's code theory 
In section 1.6, I stated that, for Bernstein 'a code is a regulative principle, tacitly acquired, 
which selects and integrates relevant meanings' (Bernstein, 1990: 101). The primary concern 
of his code theory is 'how social class regulations regulate orientations to meaning' (ibid). 
According to Bernstein, all children come to school with codes for making sense of their 
local community contexts or personal experiences. However, he argues that learners from 
working class backgrounds are more likely to enter school with a 'restricted language code', 
whilst middle class children are more likely to enter school already also in possession of a 
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second more elaborated orientation to meaning which facilitates access to the specialized 
principles underpinning the structure of school knowledge (Bernstein, 1975). 
3.2.1 Restricted and elaborated language codes 
Restricted communication codes are found in 'narrower' societies where the socializing 
agencies within the system are 'well-defined and structured' (Littlejohn, 2002 in Young, 
2002: 2). Elaborated codes are found in societies where individuality is valued and where the 
socializing agencies are 'more malleable' (ibid). 
According to Atherton (2002) 
The essence of the distinction is what the language is suited for. The restricted 
code works better than the elaborated code for situations in which there is a 
great deal of shared and taken-for-granted knowledge in the group of speakers. 
It is economical and rich, conveying a vast amount of meaning with a few 
words, each of which has a complex set of connotations and acts like an index, 
pointing the hearer to a lot more information which remains unsaid (in Young, 
2002: 1) 
Conversely 
The elaborated code works well in situations where there is no prior or shared 
understanding and knowledge, where more thorough explanation is required. If 
one is saying something new to someone they've never met before, they would 
certainly communicate in elaborated code (Young, 2002: 3). 
The elaborated code 'can "stand on its own", it is complete and full of detail, most 
overhearing a conversation would be able to understand it' (ibid). 
Both working class and middle class children are provided with access to less formal 
restricted codes of communication for making sense of local contexts through their families 
and friends and other socializing agencies (Bernstein, 1975). However, working class 
children are less likely to have had even basic exposure to this second code because un-
common sense knowledge is not usually available to most of them in their homes, for 
example, because their parents are illiterate or have low educational levels, or the children 
lack access to other cognitive resources such as books or computers at home. Bernstein 
suggests, that because working class children have less social, cultural and geographical 
mobility, they are less likely to encounter elaborated codes of communication with their more 
specialised vocabulary than middle class children who are more likely to have access to both 
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codes of communication primarily through their more individualised socialisation (Young, 
2002). 
Bernstein (2000: 107) illustrates this theory through research findings (Holland, 1981; 
Daniels, 1988, 1989, 1995) which suggest that middle class children are more likely to be 
effective in school because they come to school already familiar with the code or orientation 
to meaning that allows them access to un-common sense school knowledge. The research 
conducted by Holland (1981), for example, showed that seven-year old working class British 
children, when asked to classify items of food commonly found on their school lunch menu, 
initially drew on their common sense knowledge, personal experiences or localized contexts 
as the principle for classifying the food items (for example, 'Things I have for breakfast at 
home'). In contrast, middle class learners from the same age cohort were also able to draw 
on more specialized school-orientated principles or un-common sense knowledge (for 
example, 'These are all meat/vegetables/fish' etc.). Only after the task required them to draw 
on a different principle, did the middle class children choose to use more personalized or 
localized principles for categories of food items. Whilst the middle class children used two 
sets of classificatory principles, the working class children continued to draw only on 
personalised common sense classificatory principles. 
The implication is that, because schools are attempting to transmit un-common sense 
knowledge, working class children are 'less likely to be oriented to producing what counts as 
legitimate meanings, and legitimate ways of realizing them, in contexts critical for 
educational success' (Edwards, 1991 :271). In particular, they are less likely to make 
conceptual distinctions involving abstractions and generalizations. However, although 
working class children are less likely to have come across the school code prior to entering 
school, Bernstein (1990: 55) emphasizes that 'the difference between children' is 'not a 
difference in cognitive facility but a difference in the recognition and realization rules the 
children used to read the context and to create their texts: a code difference.' According to 
him, what gives middle class learners an advantage on entering school and makes learning 
school knowledge more difficult from the beginning for learners from working class 
backgrounds is that they differ in their possession of recognition and realisation rules (Cooper 
et al., 1997). More specifically, middle class children are more likely to possess a 
specialized recognition rule. 
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3.2.2 Recognition and realization rules 
Recognition rules are the means by which learners 'are able to recognize the speciality of the 
context that they are in', whilst 'realisation rules allow for the production of legitimate text' 
(Cooper et al.: 1997: 16) and determine 'how we put meanings together and how we make 
them public' (Bernstein, 1996: 32). It is the recognition rules that enable 'appropri~te 
realizations to be put together' (ibid). Cooper et al. (1997: 17) maintain that 'what Bernstein 
(1996) allows us to understand' is that a 'child's common sense response may result from 
patterns of socialization that have produced a set of recognition and realization rules which 
structure the child's responses to/in a variety of contexts'. 'The child's socio-culturally 
grounded perspective may have caused her (sic) to misrecognise the demands' of an 
'academic context with the result that she has applied procedures and ways of thinking 
"appropriate" to one context to another where they are "inappropriate" or "illegitimate'" 
(Cooper et al., 1997: 333317). 
Essentially Bernstein's thesis is that working class children are less likely to enter school 
already in possession of an orientation to meaning which enables them to identify and realize 
specialized vertical discourse as opposed to everyday horizontal discourse and are, therefore 
more likely to select a non-specialised recognition rule inappropriate to an academic context 
(Bernstein, 2000: 19). However, as stated in section 3.2.1, unlike most other reproduction 
theorists, Bernstein's theory, in line with the school effectiveness literature described Chapter 
1, stresses that the role of schooling in reproducing social inequality is not fixed. What is 
significant about his code theory is that it can be read as supporting the notion of strong 
external framing over macro pacing and sequencing of specialized vertical discourses in the 
'official' or in the intended curriculum. As Rose (2002: 1) warns, when external framing is 
weak and sequencing and pacing rules of the intended curriculum are 'more or less hidden 
from teachers and their trainers, inadequate provision is made' particularly for working class 
learners 'who have not gained the prerequisite orientations'. 
Bernstein's code theory is thus also useful for relating differences in the structure of the 
intended curriculum and the curriculum that is actually made available to learners (OTL) to 
the creation of educational inequality. In section 3.3, I will show how his analysis of the 
social class assumptions of pedagogical types provides guidance about what processes of 
knowledge transmission within the classroom may be more (or less) effective for learners 
from lower SES backgrounds. 
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3.3 The social class assumptions of invisible pedagogy 
Bernstein's work suggests that, because implicit regulative aspects of invisible pedagogy are 
likely to be more aligned with the socialisation practices of middle class parents, they will at 
school be more familiar and accessible to middle class learners, and by the same token, less 
familiar and hence less accessible to working-class learners. Certain kinds of weak framing 
in invisible pedagogy are more likely to introduce a contradiction between the school and 
home experiences of working-class children. On the other hand, Lubienski (2001: 6) notes, 
the role of the teacher in visible pedagogy as 'rule-giver' and the role oflearners 'in receiving 
explicit direction from the teacher appear 'more aligned with some aspects' of working- class 
cultures and child socialization. 
The main concern for Bernstein is thus ways in which invisible pedagogy may actually make 
learning school knowledge more difficult for learners from working class backgrounds 
because of implicit instructional aspects of invisible pedagogy. For example, embedding the 
evaluation criteria in real world problem-solving (implicit evaluation criteria) can act as 
mechanisms for disguising the recognition rule and thereby excluding working class learners 
from high status knowledge, skills and disposition 'acquired and/or reinforced within the 
institutions of society, particularly schools' (Berlak, 1981: 16). In her work Walkerdine 
(1990 in Lubienski, 2001) observed that working class children became 'engrossed' in the 
everday contexts used '(such as shopping)' rather than in 'gaining the intended mathematical 
knowledge' (Lubienski, 2001: 5). As Morais & Neves (2001: 216 in Lubienski, 2004) warn, 
invisible pedagogies disadvantage learners precisely because they 'leave the text legitimized 
by the school and society invisible' (Lubienski,2004: 109). Rose (2002) also shows that 
implicit pedagogies in literacy education are disadvantageous to indigenous Australian 
children. 
In addition, Bernstein points out that weak frame strength in invisible pedagogies 'pre-
supposes a longer average educational life' , and middle class children potentially have longer 
educational lives extended as they are by the home environment (Bernstein, 1990: 81). 
Furthermore, 'if middle-class parents are concerned that their child is not obtaining the basic 
competencies at the rate they expect' (because of weak framing over pacing or the reduced 
emphasis on the transmission and acquisition of specific skills in invisible pedagogy), 'they 
are more likely to be in the position' to organise an 'educational support system', either 
through private lessons or through their 'own efforts', or to make the choice of moving their 
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child to a private school or of actually moving near a different state school (Bernstein, 1975: 
129; see also Ball, 2003). Moreover, as Berliner (1993 in Lubienski, 2001: 6) remarks, 
higher social-economic standing not only allows these 'parents to buy high quality' pre-
schooling, but to purchase other cognitive resources for their children such as 'instructional 
toys, encyclopedias and computers' for home use, all of which provide learners with access to 
the elaborated codes and principles which underpin school knowledge. 
Indeed, Bernstein (1990: 81) acknowledges that 'if all children left school at 14 there would 
be no invisible pedagogies'. He continues: 
Its relaxed rhythm, its less specialised acquisitions, its system of control entail a 
different temporal projection relative to a visible pedagogy for comparable 
acquisition. Indeed, this fact is explicitly taken into account by many middle-
class families who favour this regime in the early years of their child's life 
before switching to a visible pedagogy at the secondary stage. Such favouring 
families often run a compensatory pedagogic programme dedicated to reading, 
writing and counting whilst the child's creative potential may be facilitated by 
the invisible pedagogy of the infant or pre-school (ibid). 
Also, because working class parents are less likely to share 'the underlying theory' of the 
forms and content of evaluation of invisible pedagogies, they are also more likely to be 'cut 
off from the evaluation' and 'less likely' to be able to understand and 'diagnose' their child's 
progress or to provide their own educational support system (Bernstein, 1990: l32). This is 
important because, if invisible pedagogy is 'to be successfully implemented in its own terms', 
'a particular form of (middle class) (my addition) maternal primary socialization and (his 
italics) a small class of pupils and (his italics) a particular (school) (my addition) 
architecture', are assumed (Bernstein, 1975: 129). 'If the class is large' and the primary 
orientation of the child towards schooling is inappropriate and space is limited, as is more 
likely to be the case in schools serving poor communities, 'the teacher is likely to have great 
difficulty in providing the frequent individual assistance required by the pedagogy' (ibid). 
In section 1.6, I suggested that, whilst regulative discourse is an explicit dimension of 
competence pedagogic models, an implicit dimension is the macro code. In the following 
extract, Bernstein suggests that middle class learners are more likely to experience those 
elements of the invisible pedagogy that enable them to access the correct code or dispositions 
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for future professional occupations through regulative weakening whilst still maintaining 
high chances of entry into further education. He identifies a need to establish whether it is 
possible to enable working class learners to experience this micro code whilst still ensuring 
that the 'invisible' macro code (high status knowledge and skills) is made available to them. 
He identifies a need to establish which elements of invisible pedagogy act as mechanisms for 
excluding working class learners in particular contexts from access to both codes. 
The 'hidden curriculum' of invisible pedagogies may well be, embryonically, 
strong classification, albeit with relatively weak frames. It becomes a matter of 
some importance to find out which children or groups of children are 
particularly responsive to this 'hidden curriculum'. For some children may 
come to see or be led to see that there are two transmissions, one overt, the other 
covert, which stand in a figure-ground relation to each other. We need to know 
for which teachers, and for which children, what is the figure and what is the 
ground. Specifically, will middle-class children respond to the latent visible 
pedagogy, or are they more likely to be selected as receivers? ... (Bernstein, 
1975: 132). 
The implication is clearly that middle class learners will be able to read the 'latent' code, 
while working class learners will not. 
3.4 The social class assumptions of visible pedagogy 
Bernstein asserts that the social class assumptions of visible/performance pedagogy also 
'disadvantage subordinate groups' (Sadovnik, 1995: 14). According to him, in visible 
pedagogy, 'iflearners do not meet the requirements for each stage', 'three strategies 'may be 
applied' all of which will result 'in a stratification ofacquirers' (Bernstein, 1990: 74). Either 
a 'repair system' such as extra lessons 'will have to be introduced'; or the child 'is given 
more time to meet the requirements' through relaxing the pacing rules, for example, through 
repeating a year; or the quality of the contents to be acquired will be reduced, for example, 
through, vocational 'streaming' (ibid); or other forms of tracking; or by weakened micro 
framing. Nevertheless, all these 'strategies produce a more delicate system of stratification 
within an already stratifying pedagogic practice' (ibid) because 'visible pedagogies entail a 
distribution of expected age-related discourses and those children who are unable to meet the 
sequencing rules particularly 'as they apply to reading become more dependent upon the 
teacher and upon oral forms of discourse' (ibid: 75). 
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This is because, unlike invisible/competence pedagogies: 
In visible pedagogies there is usually a time interval between these different 
levels of discourse, in the sense that the local, context-dependent, context-tied 
operations come in the early stage of the pedagogic practice and the 
understanding and application of principles come at a later stage: the 
understanding of the principles even later. If children cannot meet the 
requirements of the sequencing rules and are caught up in the strategies of the 
repair system, then these children, often the children of the lower·working class 
(including other disadvantaged ethnic groups), are constrained by the local, 
context-dependent, context-tied skills; by a world of facticity (Bernstein, 1990: 
75) 
In the USA, the relation between stratification through streaming and tracking and racial and 
socio-economic inequality is well-documented (see for example, Oakes, 1985; Oakes, 
Gamoran & Page, 1992). 
Rose (2002: 2) points out that 'rather than addressing the needs of these students, the pacing 
of school curricula accelerates through upper primary and secondary schooling, ensuring that 
the gap between the most and least successful students widens'. By secondary school, good 
skills in reading, writing, and mathematics are assumed, and 'the pacing of the curriculum 
content, linked to evaluation timetables, ensures that there is no time to teach weaker students 
so-called basic skills' in numeracy and reading (ibid: 3). Because teaching and evaluation in 
senior school is 'explicitly focused on textual performance' and the content of texts (for 
example, mathematics) rather than on how to read them, skills in reading are assumed and no 
longer taught at these levels (ibid). As Bernstein (1990: 75) notes reading is an early 
requirement of the sequencing rules. 
Bernstein (1990: 78) observes that the strong pacing of the academic curriculum in upper 
primary and senior schooling in visible pedagogy creates the necessity for 'two sites of 
acquisition' - school and home. 'Curricula cannot be acquired wholly by time spent at 
school' and 'time at school must be supplemented by official pedagogic time at home, and 
the home must provide a pedagogic context and control to the pupil to remain in that context' 
(ibid: 77). The child is expected to do homework and 'the family' is 'expected to ensure that 
the pupil has time' for homework and to 'have effective control over the peer-group practices 
of the child' (ibid). 
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For the children of the 'disadvantaged classes', most often 'there is no second site of 
acquisition' (Bernstein, 1990: 78). For one thing, 'official pedagogic' silent space and time 
are not usually available at home for these children (ibid). Furthermore, these children are 
'doubly disadvantaged' because 'their orientation to language, narrative, is not privileged by 
the pedagogic communication ofllie school, either in form or in content' (ibid). 'The strong 
pacing rules of the academic curriculum' 'creates a particular fonnlmodality of 
communication which does not privilege everyday narrative' and 'acts selectively on those 
who can acquire the school's dominant pedagogic code, and this is a social class principle of 
selection' (ibid). 
Bernstein (1990: 71) points out that because visible pedagogy has explicit rules of discursive 
order, 'it does not mean that there are no tacit rules or messages, only that their meaning must 
be understood in the context of a visible pedagogy'. Bernstein (ibid) elucidates: 
We can see that the pacing rule carries invisible social class assumptions which 
act selectively on those who can acquire the dominant pedagogic code of the 
school through the distributive consequences of the visible pedagogy's strong 
pacing and its regulation of the deep structure of sociolinguistic competence. 
Indeed where pacing is strong we may find a lexical pedagogic code where one-
word answers or short sentences, relaying individual facts/skills/operations may 
be typical of the school class of marginal/lower working-class pupils, whereas a 
syntactic pedagogic code relaying relationships, processes, connections may be 
more typical of the school class of middle-class children, although even here 
pupil participation may be reduced (because of strong pacing - my addition) 
(page 79). 
For this reason, Rose (2004) advocates explicit instruction together with relaxed framing over 
pacing and sequencing of the formal curriculum for socio-economically disadvantaged 
learners or learners from marginalized backgrounds; that is, strong macro framing and weak 
micro framing. 
3.5 Discussion of Bernstein's predictions 
Bernstein's analysis shows how the social class assumptions of both visible and invisible 
pedagogies are potentially disadvantageous to children from working class backgrounds or 
for children from other disadvantaged or 'subordinate groups' (Sadovnik, 1995: 15). What is 
important in relation to this study is that Bernstein (1990: 79) maintains that a visible/ 
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performance pedagogy 'is not intrinsically a relay for the reproduction of differential school 
achievement among children from different social classes.' Certainly he believed that it is 
possible 'to create a visible pedagogy which would weaken the relation between social class 
and educational achievement' (ibid; see also Bourne's (2004) 'radical visible pedagogy'). 
For him the question is: 'How does power and control translate into principles of 
communication, and how do these principles of communication differentially regulate forms 
of consciousness with respect to their reproduction and the possibilities of change?' 
(Bernstein, 2000: 4). In other words, which features have the greatest potential to carry the 
possibility of interrupting the cycle. 
Before I elaborate on the analytical framework for the study in section 5, I want to take into 
account the South African context. In section 4, I show how Bernstein's distinction between 
discursive forms and knowledge structures and his concepts of classification and framing are 
useful for analyzing the structure of Curriculum 2005 and the RNCS and the modality of 
socialization underpinning the curriculum, as well as for identifying an appropriate 
methodology for studying variations in mathematics OTL in the South African context in 
more explicitly theoretical terms. 
4. THE SOUTH AFRICAN CONTEXT 
In this section I discuss external classification and framing in South Africa's curricular 
documents. 
4.1 The structure of Curriculum 2005 and the RNCS for numeracy and mathematics 
In the 1991 version of C2005 (NDoE, 1997b, c & d) the distinction between everyday 
knowledge and codified school knowledge is weakly classified and integration between 
different subjects is promoted. What this weakly classified curricular discourse in the first 
version of C2005 does is collapse the boundaries between horizontal and vertical discourse 
and between codified knowledge structures reducing the power or 'cultural advantage' of the 
vertical discourse of school mathematics (Muller, 2000). 
The distributive rules regulating the pacing and sequencmg of specialized mathematics 
discourse are weakly framed in the curriculum documents. Consequently, the discourse of 
school mathematics looses many of its 'formal properties' making it both more difficult to 
assess its acquisition and indeed to ensure that all children receive an equivalent curriculum 
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(Muller, 2000). Teachers have control over the level of detail and degree of emphasis with 
which content is covered. However, as I suggested in section 1.6, an assumption 
underpinning weak external classification and framing at the level of the intended curriculum 
is that teachers at school level have strong enough internalized conceptual schema to ensure 
that the necessary specialized core knowledge and skills are made available to learners over 
each school phase in a way that the structured or conceptual relations within the subjects or 
disciplines are made apparent. As all the research available shows, this is a vain assumption 
in the South African context. 
The RNCS for the numeracy and mathematics Learning Area (NOoE, 2002b) were not yet in 
use in the Intermediate Phase when data collection for this study was conducted. 
Nevertheless, in contrast to the 1997 version of C200S, they reflect what is currently 
considered to count as worthwhile mathematics knowledge for learners in South Africa. 
Classification between everyday and school knowledge has been strengthened. External or 
official framing over the rules regulating sequencing and pacing across each grade has been 
made visible. Thus, the new curriculum statements make it possible to analyse what schools 
and teachers are doing with the discretion currently available to them against the explicit 
requirements for each grade level. It is therefore possible to use the RNCS as a framework 
for assessing variations in the degree to which learners in different classrooms are being 
given access to school mathematics (see Chapter 4). 
4.2 The desired modality of classroom practice in Curriculum 2005 
As pointed out above, the degree of central, systemic control or external framing over the 
rules regulating sequencing and pacing of specialized knowledge in the curriculum 
documents currently in-use in South Africa in 2003 is weak. Conversely, at the policy level, 
the desired pedagogical practices for implementation of the curriculum are quite specific. 
The assumption is that it is a modality of classroom practice centred on the learner rather than 
the teacher and that stresses regulative rather than instructional discourse that optimizes 
outcomes that will reduce present inequalities. 
In section 1.1.2 of Chapter 1, I discussed how South African curriculum documents promote 
a leamer-centred pedagogy. In Bernstein's terms, this means that, at the micro level of the 
classroom, weak classification and framing is promoted so that 
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• boundaries between pedagogic spaces for teaching and learning are blurred to de-
emphasise the teacher's position of power (weak classification of space in the classroom 
facilitates weakly framed social relationships between the teacher and learners); 
• space and seating in the classroom is organized to promote learner interaction and 
collaboration (weak classification of space facilitates weakly framed social relationships 
between learners); 
• the teacher's status or position of authority is 'masked' or 'downplayed' (Lubienski, 
2004: 119) so that the fact that the teacher defines 'the characteristics of the instructional 
and regulative contexts' is hidden (Neves & Afonso; 2002: 3) and learners appear to be 
self-regulating and to take personal responsibility for initiating actions and following 
routines themselves (Teacher as facilitator; weak classification of hierarchical relations 
between the teacher and learners); 
• learners 'have equal status in the pedagogic relation' (Neves & Afonso; 2002: 4) so that 
all learners have equal personal participation and intervention and possible academic and 
social hierarchies between them are blurred (weak classification of hierarchical relations 
between learners at the instructional and the regulative level); 
• open communication relations between the teacher and learners are promoted so that 
learners can initiate interaction and share control with the teacher over the timing, content 
and duration of interactions (weak framing over teacher/learner communication 
relations); 
• open communication relations between learners are promoted so that learners have 
opportunities to interact and collaborate with one another (weak framing over 
leamer/learner communication relations); 
• strong relations between real world or everyday knowledge and school knowledge are 
promoted and 'boundaries between everyday and school knowledge are diminished' 
(Lubienski,2004: 119) (weak classification of school and everyday discourse); 
• learners rather than the teacher appear to have more control over micro selection, 
sequencing, pacing and the criteria for evaluation: 
o learners appear to have a degree of choice over activities, materials or 
contents (weak framing over selection); 
o learners appear to have a degree of choice over the order of activities, 
materials or contents (weak framing over sequencing); 
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o learners apparently have a degree of freedom to work at their own pace or to 
influence pacing of activities, materials or contents (weak framing over 
pacing). 
• learning takes place inductively through the exploration and discussion of real world 
contexts or problems rather than through direct expositions of procedures to be followed 
(implicit evaluation criteria/weak framing over the recognition rules); 
• evaluation focuses on what is present or valuable in learners' products or 'texts for 
evaluation' rather than on what is missing (implicit evaluation criteria/weak framing over 
realization rules). 
As stated earlier, in the more recent RNCS in South Africa, external framing over the rules 
regulating the discursive rules of macro sequencing and pacing of mathematics knowledge 
has been strengthened, particularly for the numeracy and mathematics Learning Area 
indicating a shift towards a more 'traditional' performance model. However, in section 1.6, I 
noted that, even where external framing at the macro level of policy or even the school level 
is strong and the discretion of the teacher over curricular content is reduced, teachers can still 
exercise more degrees of freedom over the instructional and regulative context available to 
learners within their lessons. 
As indicated in section 3, even if this study finds that strong framing over macro pacing and 
sequencing (OTL) is more important in relation to enhancing achievement outcomes for low 
SES learners, there is still a need to investigate the potential of including 'elements of 
invisible pedagogy' in 'a performance regime' (Muller, 1998: 190). Indeed as Muller (ibid: 
199) concedes there may be 'no option but to entertain the idea of mixed modes' as 'reflexive 
modernity' 'may well require a de-differentiation of specialised education provision in order 
to provide workers with high levels of knowledge and skills as well as generic competencies' 
or dispositions such as 'autonomy', 'creativity', 'independence' and 'initiative'. The 
question in such a context then becomes how can teachers include elements of invisible 
pedagogy without compromising the development of core specialised mathematical 
knowledge and skills? Is it possible to achieve 'a balance' which ensures the development of 
the pre-requisite specialised mathematics identities? (Mulier, 1998; Morais & Neves, 2001). 
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Rather than the dichotomous from-visible/performance-to-invisible/competence curricular 
reform thinking currently reflected in South Africa's curricular documents and pedagogical 
policy, Muller suggests that we need to explore the potential of embedding 'elements of 
invisible pedagogy' in a performance 'regime', what he terms 'a visible pedagogic regime' 
(Muller, 1998: 190). For example, as mentioned in section 2, in their work in Portugal, 
Morais & Neves (2001) have found that a way for working class l~arners to 'learn the 
privileged text of schooling, including privileged discourse norms and curricular content 
while also becoming critical thinkers who can question authority' is for teachers to use 'their 
authority to make evaluation criteria explicit, while also weakening the hierarchical nature of 
the teacher-student relationship' (Lubienski, 2004: 120). The implication is that, rather than 
investigating 'type of pedagogy', the role of the different elements of the processes of 
knowledge transmission in promoting and enhancing or constraining and diminishing low 
SES learners' access to high status school knowledge, skills and dispositions needs to be 
explored. 
However, as stated in Chapter 1, taking into account our current context in South Africa, 
budgetary constraints, and the extent of race and SES-based inequalities in academic 
achievement in South Africa (Case & Deaton, 1999; Anderson et 01., 2000; Crouch & 
Mabogoane, 2001), any attempt to achieve equity in achievement outcomes by weakening 
classification and framing appears to pose considerable risks for the country. Of particular 
concern for mathematics education are: 
• the context in which teachers are expected to implement the curriculum, in particular, 
the weak specialization of time in schools and the amount of school time lost during 
the year so there isn't enough time for thorough teaching of topics and concepts 
(Taylor & Vinjevold, 1999; Reeves, 2001); 
• weak framing over selection, pacing, sequencing and the evaluative criteria tend to 
work against subject matter coverage, the conceptual advancement of specialized 
skills and concepts, and coherence in disciplinary knowledge; 
• mathematics teachers whose own conceptual frames or schema are weak and who are 
thus much more likely to experience difficulties in weakening framing or 
classification within their lessons without lowering the level of content and cognitive 
complexity (Taylor & Vinjevold, 1999). 
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In the final section of this Chapter, I present a conceptual framework derived from 
Bernstein's model of pedagogy. His model and concepts of classification and framing 
provide a framework for separating micro level practices evident within lessons from the 
curriculum made available to learners at the macro level across the academic school year/so 
5. A CONCEPTUAL FRAMEWORK FOR THE STUDY 
Unlike the model presented in section 2, the framework that follows makes a methodological 
distinction between micro and macro level elements of pedagogical discourse. It separates 
out the OTL dimensions of pedagogical discourse from pedagogical practices in the 
classroom ('type of pedagogy'). The framework outlined is such that it should be possible to 
identify whether individual elements or combination of elements of pedagogy constrain or 
optimize low SES learners' access to specialized school mathematics. 
5.1 'Opportunity-to-Learn' 
The mathematics curriculum made available to learners is analysed using four key OTL 
variables related to Bernstein's concept of 'framing' over instructional discourse. 
'Content coverage by cognitive demand', 'content exposure' and 'curricular pacing' can all 
be operationalised to variations in framing over macro pacing. The dimension 'content 
coverage by cognitive demand' measures variations in learners' levels of exposure to 
mathematics content at different cognitive levels. 'Content exposure' measures the estimated 
amount of time spent on mathematics contents. In Bernstein's terms 'content coverage by 
cognitive demand' and 'content exposure' both measure variations in pacing across the 
school year. 'Curricular pacing' measures whether there is conceptual advancement in 
mathematics content across grades so as to establish a proxy measure of a curriculum pacing 
trajectory for each classroom. In Bernstein's terms, 'curriculum pacing' measures variations 
in framing over pacing of curricular knowledge across adjacent grades. 'Curriculum 
coherence' measures the extent to which the sequence or order in which the various topics 
and sub-topics covered is underpinned by disciplinary principles. In relation to Bernstein's 
language of description 'curriculum coherence' measures variations in across grade framing 
over sequencing of the mathematics curriculum. 
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5.2 'Type of pedagogy' 
Whilst OTL in the framework is defined as across grade/s framing over pacing and 
sequencing of curricular knowledge, 'type of pedagogy' at the classroom level in the study is 
defined as the extent to which elements of pedagogic discourse in classroom observations 
indicate a modality of classroom practice which is centred on the teacher or on the learner. 
The within-classroom face-to-face context is analysed using twelve variables in terms of the 
strength of the classificatory (power) and framing (control) relationship for the instructional 
and regulative contexts (Morais, Neves & Pires, 2002: 1). 
At the level of the instructional context, pedagogical practices are analysed in terms of the 
• strength of the classificatory relationship between everyday non-academic knowledge 
and academic mathematical knowledge. That is the extent to which mathematics 
knowledge and everyday knowledge are related to or insulated from one another; 
• strength of the classificatory relationship between mathematical knowledge and other 
subjects or Learning Areas, or inter-disciplinary relations. This is the extent to which 
mathematics contents and other educational contents are integrated through the use of 
themes or distinct from one another.; 
• strength of framing over the distributive rules, that is, the degree of control of the 
teacher or of learners over micro selection, sequencing and pacing and over the 
criteria for evaluation within lessons. For example, where framing over micro 
selection is weakened learners will appear to have a greater degree of choice or 
influence over activities, materials or contents. Where framing over sequencing 
within lessons is weak, learners rather than the teacher will appear to influence the 
order of activities, materials or contents. Where framing over pacing within lessons is 
weakened, learners will appear to work at their own pace. The evaluation criteria 
similarly may be weakly framed and implicit a priori in that access to criteria is 
through the exploration of everyday or real world contexts or they may be strongly 
framed and made explicit a priori through the teacher's direct exposition. 
Assessment may focus on what is present or valuable in learners' products or texts for 
evaluation (weakly framed realization rules), or assessment and feedback on error 
may focus on what is missing from learners' products or texts for evaluation (strongly 
framed realization rules). 
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Social relations between the teacher and learners are explicitly hierarchical where 
classification and framing over regulative discourse is strong. Where classification and 
framing over regulative discourse is weak, relations appear more symmetrical and learners 
are more likely to have opportunities to spontaneously respond in class and interact 
collaboratively with and help one another. In the study pedagogical practices at the level of 
the regulative context are analysed in terms of the 
• strength of the classificatory relationship between agents - that is, relations between 
the teacher and learners, and between learners and their peers. For example, the 
teacher's status or position of authority may be unambiguous or it may be 'masked' so 
that the fact that the teacher defines 'the characteristics of the instruction and 
regulative contexts' is hidden (Neves & Afonso; 2002: 3). Learners' academic status 
or identities as mathematics learners may be based on individual performances which 
are used to differentiate between those learners who are able to respond successfully 
and those who are not. Alternatively, learners' academic statuses or identities may be 
de-emphasised so that possible hierarchies between appear to be 'blurred' (ibid: 4). 
Learners standing as mathematics students may be based on shared competence 
established through equal participation in joint productions and through personalised 
intervention from the teacher; 
• strength of the classificatory relations between the spaces for teaching and for 
learning and in terms of insulation between individual leamer's spaces. The idea here 
is that the classification of space in the classroom either facilitates or constrains 
weakly framed social relationships between the teacher and learners and between 
learners and their peers. Space and seating in the classroom can be organized either to 
promote learner interaction, for example, when learners are seated in groups in a 
shared or common space, or it may be organized so that it is easier for the teacher to 
control learner interaction or movement, for example, when learners are seated 
individually in rows. Pedagogic spaces for the teacher and the learners may be clearly 
demarcated to emphasise the social distance between the teacher and learners or the 
boundaries between their respective spaces can be blurred to de-emphasise the 
teacher's position of power; 
• strength of framing over the hierarchical rules, that is, the degree of control by the 
teacher or learners over the communication relations. Weak values of framing over 
teacher-learner communication relations indicate open forms of communication where 
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learners appear to share control with the teacher over who initiatives or participates in 
communication relations and over the timing, content and duration of teacher-learner 
interactions. 
5.3 Analytical framework 
Table 6 below summarises the conceptual framework for the study in terms of Bernstein's 
language of description. The framework renders the OTL dimension of pedagogical 
discourse sufficiently conceptually independent from 'type of pedagogy' for the two 
dimensions of pedagogical discourse to be operationalised for the empirical study. Table 6 
illustrates that the OTL dimensions pertain to framing over the discursive rules and 
foreground the instructional aspect of framing over pacing and sequencing. 
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teacher and learners. hierarchical relations 
between the teacher and 
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are opened or closed. 
As pointed out in section 2, most Bemsteinian studies tend to bring the regulative aspect of 
pedagogical discourse to the fore by privileging the micro code in the classroom because they 
thereby omit a substantive part of the discursive rules (the 'what') that belongs to the macro 
context. Researchers have mostly used the model to capture classification or framing over 
micro components of different lessons in relation to each element. They have characterized 
differences in the teaching and learning context by describing framing or control over pacing 
and sequencing at the face-to-face or micro-level of lessons. 
The conceptual framework for this study includes macro level dimensions of framing over 
pacing and sequencing making more of the 'vertical' linstructional discourse dimension of 
pedagogical discourse distinguishable. The OTL construct foregrounds the instructional 
aspect of framing over pacing and sequencing of curricular content thereby privileging the 
learning of disciplinary knowledge. Earlier I referred to the fact that in formal schooling 'the 
specific specialized skills and attributes of a visible pedagogy are beneath the surface of an 
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Chapter 4 
RESEARCH DESIGN AND METHODOLOGY 
1. RESTATING THE PURPOSE AND AIM OF THE STUDY 
In Chapter 1, I explained how in South Africa, particular pedagogical approaches such as co-
operative learning and real world problem solving are believed to improve learning 
outcomes. I funher explained that the dominant explanation in large-scale educational 
research studies internationally is that OTL has a powerful effect on learning outcomes 
(Husen, 1974 in Schmidt & McKnight, 1995; Schmidt et al., 1997a; Shavelson et al., 1989; 
Burstein, 1993; Porter & Smithson: 2001). We have little information on the effects ofOTL 
in the South African context. Large-scale studies have used teacher experience and 
qualifications as Ii proxy to show that teachers' subject expertise is related to achievement 
(see for example, Crouch & Mabogoane, 2001), but, as discussed in Chapter 2, teachers' 
subject knowledge is not a measure of the curriculum actually made available in the 
classroom. 
This study aims to establish whether the OTL research findings from international studies and 
large-scale studies in developed countries are sustained in the South African context. In 
accordance with the international evidence, the expectation is that OTL will have a greater 
effect on achievement outcomes than 'type of pedagogy'. 
Chapter 2 provided a working hypothesis that the four dimensions of the OTL construct will 
have greater effects on the achievement of low SES learners than the measures of 'type of 
pedagogy' outlim:d in Chapter 3. 
Chapter 4 provides the research methods for study, variables for measuring OTL and 'type of 
pedagogy', data sources, times of date collection, the instruments used in data gathering, and 
data analysis proc:esses. 
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2. RESEARCH METHODOLOGY 
2.1 Research questions 
The specific research questions for the study are: 
• Does OTL in schools serving low SES communities in the Cape Peninsula influence 
achievement more than 'type of pedagogy'? 
• Are there interactions between certain OTL and pedagogy variables in relation to 
increases or decreases in learner achievement? For example, are certain combinations 
of framing over macro pacing and framing over micro pacing related to learner 
achievement? 
• Are certain combinations of elements of pedagogy associated with the achievement of 
low SES learners? For example, is a combination of weakened framing over teacher-
learner hierarchical relations together with explicit evaluation criteria related to 
improved achievement as is asserted by Morais and Neves (2001) and others? 
• Do certain dimensions of OTL have more influence on achievement than others? 
• Which home background factors interact with which elements of OTLIpedagogy in 
relation to achievement? 
2.2 Research design 
The dependent, 'response', or 'product' variables (Rowan, 2002: 9) for the study are 
measures of individual learners' mathematics outcomes. The independent, 'predictor', or 
'process' variables (ibid) are various measures of: 
• 'Opportunity-to-Iearn'; and 
• 'Type of pedagogy'. 
An experimental or quasi experimental research design was not possible in this study. As the 
researcher I was in no position to offer a 'matching' treatment as advocated by Rowan, 
Correnti & Miller (2002). In 2003 there was no intervention offered in the Cape Peninsula 
that focused on the OTL 'variables of interest'. Moreover, because schools that participate in 
interventions either self-select or are selected on the basis of other criteria such as location, 
need or willingness to participate, they are rarely, if ever, randomly assigned (Taylor & 
Vinjevold, 1999a). Selecting schools on the basis of poor and better achievement was also 
not viable since test results that would have made this possible were not available. Systemic 
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testing at the grade 6 level had not taken place in the Western Cape prior to 2003. In any 
case, using test results, such as available grade 3 systemic results, as a basis for selection 
would have compromised the representativeness of the sample (Taylor et ai. , 2003). 
A relational research design is one where the aim is to establish the relationship between 
naturally occurring predictor variables and the response variable of a random sample of low 
SES learners from the Cape Peninsula. A limitation of the relational design is that, because it 
looks at 'naturally occurring' variations, optimal levels of the variables of interest are very 
unlikely to occur. Classrooms are likely to be operating below 'the real (and obtainable) 
production frontier' (Rowan, 2002: 20). As Rowan, (ibid: 24) observes, because 'potentially 
idiosyncratic variations' are studied, 'naturally occurring' non-experimental data is probably 
'less efficient than experimental data in making causal inferences'. 29 The 'typical - non-
experimental - survey study' of classroom effects on achievement 'probably builds 
knowledge more slowly and more tenuously, than experimental research.' (ibid). 
In planning the study I faced a number of other methodological dilemmas and decisions. 
2.2.1 Methodological issues 
a) The intention of the study was to use statistical methods to analyse data so as to warrant 
generalizations. The sample size of classes and schools for the study was constrained by 
time, travel and funding, and I wanted to ensure as large a sample as was feasible and 
affordable. I decided to use the individual learner as the unit of analysis and to compare 
all learners with each other rather than to compare classes or schools because the sample 
size of learners was more likely to be large enough for the purpose of the study. Using 
learners as the unit of analysis was also consistent with the overall goal of providing 
information on differential mathematics achievement amongst low SES learners. 
b) The study entailed identifying appropriate measures of achievement outcomes and 
creating mechanisms for establishing comparable qualitative and quantitative differences 
or similarities in levels of learners' exposure to OTL and 'type of pedagogy'. The 
29 Rowan (2002 24) reports on a study by Lipsey and Wilson (1993) on 74 meta-analyses of experimental and non-
experimental studies that showed that 'the average effect sizes for various causal hypotheses did not differ much 
between experimc:nts and non-experimental studies, but that variation in effect size was much larger for the non-
experimental studies' (his italics). 
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methodological mechanisms employed needed to make it possible to reflect the 
relationship between differential levels of learner achievement and diflerential levels of 
exposure to the two focal areas though statistical procedures (see section 3.2 and 3.3 of 
this chapter for details). Clearly, it was simply not possible to take into account the 
differentiated exposure to OTL and 'type of pedagogy' of individual learners within the 
same classes in a study of this scale (Lee, 1982). Because learners within each class were 
taught by the same teacher/s, they were considered to receive equivalent exposure (Wang, 
1998: 145). This meant that individual learners in the same classes received the same 
value for all of the 'type of pedagogy' and all (except one) of the OTL measures. In other 
words, values for the various measures of OTL and 'type of pedagogy' did not vary 
across individuals in the same class because values ascribed to classes were transferred to 
learners. The only individual level OTL variable used in the study was the number of 
days each learner was marked absent in the class register. However, the statistical 
analysis attempts to account for the 'nested' nature of the OTL and 'type of pedagogy' 
data (see section 5 for details). 
c) As discussed in Chapter 1, strong correlations between family income and learner 
achievement are widely recognised internationally and in South Africa (Coleman et at., 
1966, Rowan, 1995; Crouch & Mabogoane, 1998). To control for this, I tried to ensure 
homogeneity of SES amongst the sample rather than include higher and lower SES 
learners in the study. The idea was to control the variation of SES and thus to attribute 
any differences in learner achievement to the variables of interest. A further reason for 
ensuring relative homogeneity in SES was that the effectiveness of particular pedagogical 
practices could vary for learners from different socio-economic backgrounds. In Chapter 
2 and 3, I discussed the ways in which Bernstein's work suggests that diflerent classroom 
practices may have different effects for learners from different social-economic 
backgrounds. My sampling objective was thus to ensure that learners' variability in terms 
of SES was as slight as possible (see section 2.4 for details on the sampling procedure). 
The intention was not to compare the experiences of lower- and higher- SES learners but 
rather to select learners who were most comparable and from as homogeneous a socio-
economic background as possible. A potential risk was that I might not find as much 
variability in the variables of interest as I would in a study that cut across SES. 
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d) Fourthly, I determined that a key control variable for the dependent variable in the study 
was learners' prior achievement. Porter & Smithson (2001: 63) argue that linking the 
enacted curriculum to outcomes necessitates 'a more narrow measure of achievement' 
than learners' scores, through the use of 'achievement gain measures' so as to control for 
prior achievement and learners' SES. 
Rowan, Correnti & Miller (2002: 3) further call attention to the fact that 'achievement 
status (their italics) - that is, achievement scores at a single point in time' 'results not 
only from the experiences students had in particular classrooms during the year of testing, 
but also from all (their italics) previous experiences students had, both in and out of 
school, prior to the point at which their achievement was assessed. ' Relating 
achievement attained, for example, through a 'once-off test score, to measures of 
learners' exposure to OTL and to particular pedagogical practices during the tested year, 
would not control for exposure in previous grades as would measures of learning gain (for 
example, through the use of pre- and post-test scores).30 Using 'once-off measures of 
achievement attained would make it difficult to establish relationships between variations 
in the two areas of interest and variations in measures of the mathematics outcomes for 
the sample. Controlling for prior achievement also seemed important because learners 
who started at lower levels of achievement could actually show larger gains over the year 
which would not be reflected in achievement scores. 
'Once-off test scores are also 'highly associated with family background' (Floden, 2003: 
256). For example, SIMS investigators found that including prior achievement in their 
analysis, looking at learning across the year rather than achievement, greatly reduced the 
influence of home background variables. The argument is that: 
The background characteristics of students are not strongly related to growth 
because the pre-test removes an unknown but large portion of the relationship 
between those characteristics and the post-test (Kifer and Burstein, 1992: 340 in 
Floden: 2003: 257). 
30 Sheerens & Bosker (1997: 182-209 in Rowan 2002) found that when studies measure learner achievement 'at a single 
point in time (and without controlling for differences among students in social background and prior achievement), 
about 15-20% of the variance in student achievement lies amongst schools, another 15-20% lies among classrooms 
within schools, and the remaining 60-70% of variance lies among students' (Rowan, 2002: 2). 
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However, a major limitation of a model that looks at learning gain across a year rather 
than achievement attained is that it also potentially removes a large part of the effects of 
curricular pacing (content coverage in earlier years) by controlling for the effects of 
differences in curriculum based on those prior experiences (Schmidt & Burstein, 1992). 
Comparing learning gains across the year could reduce the influence of one of the key 
OTL variables - the effects of curricular pacing in prior years. Indeed, Rowan, Correnti 
& Miller (2002) argue that both achievement scores and gain scores are unreliable 
measures of underlying overall achievement scores because they disguise 'true' 
differences in learner achievement. Their review of the literature on achievement studies 
supports the view that effect sizes derived from such models may under-estimate the 
effects of experiences prior to the school year. Such measures may under-estimate the 
'cumulative' effect that within- and across-grade content coverage (curricular coverage 
and pacing) have on 'overall' growth in achievement. In a given year the effects may 
seem small but if learners are consistently exposed to higher levels of content coverage, 
the accumulative effects on learner achievement over the course of primary schooling 
may actually be quite sizeable - producing greater academic variation/differentiation in 
learner achievement than indicated. 
Rowan, Correnti & Miller (2002) suggest that a possible solution is to use 'statistical 
models that directly estimate students' individual "growth curves'" (Rogosa, 1995 in 
Rowan, Correnti & Miller, 2002:5). Apparently statistical packages are now available for 
estimating learners' 'growth curves' if there 'are at least three data points on achievement 
for most students in the data set' (Rowan, Correnti & Miller, 2002: 5).31 These authors 
make a case for 'interrupted time series' 'analyses in which data 011 outcomes are 
collected at multiple time points' (ibid). They further argue that, to produce 'differences 
of magnitude', this should be done 'before and after exposure to some treatment focusing 
on the variables of interest (ibid). Clearly, such an approach was beyond the scope of this 
study. A compromise was necessary. 
I made a decision to use a model that controlled for the effects of learners' prior school 
experiences by measuring achievement gain across one year through the use of two (pre-
31 Apparently a limitation is that these packages cannot yet 'be used to estimate the percentages of variances in rates of 
achievement growth lying among classrooms within schools over time' (Rowan, Correnti & Miller, 2002: 5). 
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and post-test) measures. The availability of learners' pre- and post-test scores would 
allow me to at least explore the relationships between achievement attained and the 
effects of curricular pacing in prior years. As 'the school year is the unit for curricular 
planning' (Hirsch, 1999: 28), achievement gain in the study was determined through the 
use of a pre- test measure of prior achievement at the beginning of the academic school 
year in 2003 and post-test measures of achievement gains as close as possible to the end 
of the school year in 2003 (see section 3.1 for details). 
e) Fifthly, although an effort was made to ensure that the sample's variability in terms of 
SES was as slight as possible, a major constraint in assessing the effects of the predictor 
variables on learning gain is that individual learners are also likely to differ in many other 
ways that also predict achievement (Rowan, 2002: 23). For this reason I decided to take 
into account and control for the effects of individual level background variables that, 
according to international literature and available evidence from South African research, 
'can exercise direct effects on' achievement 'and/or condition the effects' (ibid) of 
predictor variables on the response variable. Individual background data was collected 
and included in the statistical modeling (as distinct from the 'standardised' or 
'community' proxy used for socio-economic status in the sample selection). Unlike the 
OTL and 'type of pedagogy' measures, these learner background variables such as 
gender, age and whether or not learners have basic cognitive resources at home, are 
measured on an individual basis and thus vary across individuals in the same class (see 
section 3.4 of this chapter for details). 
2.3 Sample selection 
The sampling goal for the study was to select a large enough sample of low SES learners 
sufficiently representative of the popUlation of low SES learners from high poverty districts 
in the Cape Peninsula so as to be able to validly use statistical methods to analyse data and 
warrant generalizations. Expanding the sample beyond these districts was simply too costly 
and impractical this study. 
An original sample of grade 6 mathematics learners from predominantly low income 
communities in the Cape Peninsula was drawn using the following two-stage cluster 
sampling approach designed to yield a sample of at least 900 low SES learners: 
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1) The Western Cape Education Department (WCED) granted permission for the research to 
be conducted in the four Cape Peninsula Education, Management and Development 
Centres (EMDC) or districts with the highest number of schools serving low SES 
communities. WCED approval to conduct the research was granted to me subject to the 
following key conditions: 
• schools, staff and learners were under no obligation to participate in the research; 
• schools and participants should not in any way be identifiable in the reporting; 
• the research should not be conducted during the fourth school term; 
• the Departmental letter of approval and conditions was submitted to school 
principals at the intended sites. 
The WCED provided data from their poverty index database on primary and intermediate 
phase schools which had grade 5 and 6 classes in the four districts. The data included 
information on school fees. 
I used 'low school fees', defined as less than R200, as a proxy for schools serving low 
SES communities.32 The rationale for this was that the South African Schools Act allows 
school governing bodies to set school fees with the proviso that state 'schools cannot set 
fees that are more than one-thirtieth of the combined annual gross income of the parents 
of more than a tiny proportion of the school's pupils' (Seekings, 2001a: 183). 
Using 'low school fees' as a proxy for low average community wealth was the most 
reliable and readily available proxy for income level given that accurate data on parental 
income or household wealth and the education levels of parents or main caregivers 
(traditionally the main indicators of SES) have proven to be extremely difficult to obtain, 
particularly if this has to be done via learners from poor backgrounds where parents or 
caregivers have low levels of formal education and literacy [see for example, the Human 
Science Research Council's Quality Learning Project (QLP) which found that learner's 
responses to questions about levels of parental education were inflated when compared 
with mean levels as reflected in the Census data (Taylor et al., 2003: 29)]. Furthermore, a 
South African ~tudy by Vander Berg and Burger (2002) found a: strong enough 
32 I did not use the Community and Parents Index (CPI) from the Western Cape Schools Audit Result's (2001) as this index includes 
indicators of school/community/parent relations such as whether parents have an association to help the school; whether parents receive 
regular progress reports; whether school encourages learners to respect their environment rather that indicators of income level. Some 
low-income schools may be more successful than others in achieving parental involvement and participation. However, a hidden 
selection bias cannot be ruled out - parents may exercise a choice on the basis of perceived desirability and try to get their children into 
certain classes in <certain schools. Although this is less Iik~ly with this category of schools, such self-se1ection could bias coefficients 
upwards. 
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association between school fees and matric results to warrant the use of annual school 
fees below RI00 in 1997 as a proxy for low SES.33 
I then used the WCED poverty index data to identify the three hundred and twelve 
schools from the four metropoles/districts - Central, East, North and South that had, at the 
same point, grade 6 classes and annual school fees of less than R200.34 A computerised 
random number generator was used to select a sample of 42 schools from this possible 
pool of 312 schools. This sample of 42 schools was selected proportionally according to 
the number of primary and intermediate schools with fees of less than R200 in each of the 
four districts. The idea was to match the ratios that existed in the popUlation. The sample 
of 42 schools comprised 6 schools from Metropole Central (MC), 9 schools from 
Metropole East (ME), 12 schools from Metropole North (MN), and 15 from Metropole 
South (MS). 
Originally my intention was to draw the random sample of at least 900 grade 6 maths 
learners from 30 classrooms in about 20 schools (pre-/post testing 30 learners per class 
with the individual learner as the unit of analysis). I anticipated that there might be more 
than one grade 6 maths teacher at some schools so that more than one class could be 
tracked at the same school. However, because schools also sometimes either have only 
one grade 6 class or only one maths subject teacher who teaches all the classes at the 
grade 6 level rather than a number of grade 6 class teachers teaching maths, and, because 
teachers could be replaced for various reasons, such as teacher accouchement leave, 
resignations etc., and replacement teachers might be unwilling to participate in the 
research, I decided to inflate the planned number of schools to 25 rather than run the risk 
of having fewer than 30 classes with different teachers. Previous experience of school-
based research had shown me that the number of teachers who would take grade 6 
mathematics classes at most schools would only be firmly established in 2003. The 
decision was to pick at random at least 30 mathematics learners from each of the 
classrooms, in case of learner attrition or 'drop out', unless there were fewer than 30 in 
the class in which case all learners in a class would be tested. 
33 Van der Berg & Burger (2002) used the School Register of Needs to establish that, in 1996, the average fee per learner 
was RIl3. 
34 R200 was used because a histograph of available data on fees of 479 primary or intermediate schools with grade 6 
classes in the four districts showed that the fee for the majority of schools with low fees was less than R200. 
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2) In the third term of 2002, I first contacted school number 1 for each EMDC and 
subsequently contacted the rest of the schools in each list for each EMDC in random 
numerical order until 25 schools spread proportionally across the four districts had agreed 
to participate in the study.35 If a school or teachers at a school declined to participate then 
these schools were 'replaced' with the school with the next randomly computer generated 
number for that EMDC. Only one of the schools I initially approached decided not to 
participate and was replaced. By the end of the fourth term of 2002, I had successfully 
negotiated firstly with the school principals and later with grade 6 and 5 maths teachers 
for 2003 (where these were known) from twenty five schools spread across the four 
districts. By the end of the negotiations in 2002, of the 25 schools who had expressed a 
willingness to make a commitment to participate in the study, 3 were from MC, 6 were 
from ME, 7 were from MN, and 9 were from MS. It was too soon for most of the schools 
surveyed to confirm how many grade 6 mathematics classes they would have in 2003 and 
who the teachers would be. In most situations, the number and names of teachers who 
would take grade 6 mathematics classes could only be confirmed in the first term of2003. 
At the beginning of2003, ten of the selected schools reported that they had more than one 
grade 6 mathematics class with teachers who were willing to participate in the study. It 
seemed that a total of forty grade 6 mathematics classes would be participating. Three 
classes were from schools in MC, eight classes were from schools in ME, eleven classes 
were from schools in MN, and eighteen classes were from MS. At the last minute, a 
further school from MC dropped out. In the end 24 schools and 38 classes participated in 
the study. Prior to 1994, under apartheid, 19 of these schools were House of 
Representatives (HoR) schools (for 'coloured' learners) and 5 of the schools were 
Department of Education (DET) schools (for black learners). 
The above sampling approach yielded an initial sample of 1 164 grade 6 mathematics 
learners from low SES backgrounds who wrote the pre-tests. The achieved sample for 
the study size is based on learners who participated in both the pre- and post- test. 163 
learners from the initial sample were absent for the post- test and 1 001 learners from the 
original sample wrote both the pre- and post- tests. Learners were 'lost' for various 
35 School principals were first contacted telephonically. Details of the research were then faxed to the schools. I 
subsequently visited all sites at least once but in most cases twice in 2002 to explain the study to the principal, relevant 
department heads and potential teachers. At the beginning of 2003 follow-up meetings were held with grade 5 and 6 
mathematics teachers to gain and ensure their support for and commitment to the research. 
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reasons besides learner attrition. Towards the middle of the year in 2003, a whole class of 
30 learners from a school in ME was dropped from the study because of difficulties 
arising from teacher ill-health. (A second mathematics class from this school remained in 
the sample.) Test administrators reported low learner attendance in the only class tested 
---.. -
at one school at the end of the third term largely because internal problems at the school 
had resulted in protest and turmoil in the community and in children staying at home for 
safety. 
All the schools and teachers were requested not to tell learners that they were being tested 
before the pre- and post-tests were administered to pre-empt absenteeism on the day. An 
examination of pre-test results of all learners who were absent or missing for the post:-test 
as well as the pre- and post-test results of those learners who wrote both tests did not 
suggest any patterns in absence rates. On average 3-4 learners per class were absent on 
the day of the post-test, although in some classes all 30 learners were present. 
Absenteeism across the classes appeared arbitrary and the loss of 163 learners from the 
original sample is not considered to have altered the representativeness of the sample. 
Ultimately, the research analyses data from a random sample of 1001 low SES learners in 
38 classes in 24 schools from four Cape Peninsula EMDCs or districts - Metropole 
Central, East, North and South. Table 7 in Appendix 1 provides details. 
The mean school fee for the sample of 24 schools was RI00. Fees ranged from R200 -
R30. Table 8 in Appendix 1 shows frequencies for school fees. 
3. OPERA TIONALISING THE VARIABLES 
The aim of the study is to investigate the relative effects of measures of OTL and classroom 
pedagogy on measures of the mathematics achievement gains of a random sample of low SES 
grade 6 learners from four districts in the Cape Peninsula over one school year. The 
analytical objective is thus to establish 
• whether there are relationships between measures of the mathematics achievement of 
a sample of low SES learners and operational concepts of 'opportunity-to-Iearn' and 
'type of pedagogy'; and 
• which of the two relationships is stronger. 
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The dependent and independent variables had to be operationalised so that they could be 
defined and measured for assessing the relationship between measures of mathematics 
achievement gains of learners (see section 3.1) and measures of learners' exposure to 
measures of the two constructs, a) 'opportunity-to-Iearn' (see section 3.2) and b) 'type of 
pedagogy' (see section 3.3) over one school year. In order to ensure that data collected 
within and across classes were comparable, standardised data collection instruments were 
developed and used as far as possible. 
3.1 Achievement gains 
Grade 6 mathematics achievement gains for the study are determined through the use of 
standardised test scores. Ostensibly measures of 'creativity', 'problem-solving' and 'higher 
order skills' through the use of assessments comprising 'hands-on', practical and creative 
tasks appear more congruent with learner-centred approaches in that they reflect 'active, 
inquiry-orientated, hands-on teaching and learning' (Harman et al., 1997: 5). However, 
available empirical work in South Africa has revealed that obtaining statistically significant 
evidence of learner ability poses a particular challenge in typical South African school 
contexts (Reeves & Long, 1998a & b; Joint Education Trust, 2000, Ensor et al., 2002). 
Indeed, available evidence indicates that, certainly in the current context, performance tasks 
or 'authentic' assessments are less likely to allow for comparative assessments of learner 
achievement than standardised tests because the complexity of the presentation of 
performance tasks and the tasks themselves tend to work against establishing measur~s of 
learner performance. For example, one of the PEl studies (Reeves & Long, 1998b), used 
contextualised performance tasks as one measure of the attained curriculum. The researchers 
found that most learners struggled to perform the tasks autonomously. They struggled to read 
and understand complex information and extended text, to use the scientific representations 
and data they were given independently, and to communicate effectively through writing 
(ibid). 
One of the greatest difficulties inherent in performance forms of assessment, even in 
developed country contexts, is that of eliciting a wide enough range of learner performance, 
'both from a subject matter perspective and from the perspective of the student behaviors 
necessary to complete the task' (Harman et al.,1997: 7). Winfield & Woodard (1994: 17) 
argue that 'familiarity with the context' of most performance-based tasks biases outcomes in 
favour of 'certain racial/ethnic groups' and that early studies in the USA have shown that 
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'the achievement gap between subgroups' is likely to remain the same or even increase on 
perfonnance-based measures. In the USA, Darling-Hammond (1994a & b) and others have 
similarly cast doubts on the fairness of using perfonnance assessments in high stake national 
testing, arguing that they may not reflect the underlying mathematics competence of certain 
groups of learners. 
Certainly, in larger-scale assessments, any 'benefits of perfonnance assessment' particularly 
for developing countries, 'in tenns of the extra information it may provide about student 
achievement, must be balanced against the extra cost and complexity inherent in this mode of 
assessment' (Harman et al., 1997: 6). Besides the enormous challenge of creating effective 
measures for testing problem-solving skills or creative abilities, such forms of assessment 
make considerable demands in terms of time, materials required, and ensuring that 
administration and assessment procedures are standardised (ibid). Obtaining measures of 
learners' general ability in, mathematics or science for example, through the use of pen-and-
pencil tests is both less costly and, research suggests, appears more likely to show variances 
making it possible to measure correlations between processes in the classroom and 
differences in the achievement gains of low SES learners. 
Furthennore, research findings 'that facts and skills are both necessary', particularly at earlier 
school levels, 'for the meaningful development of higher-level cognitive skills' and 'effective 
problem-solving' to take place at higher school levels (Rosenshine & Meyers in Chall, 2000: 
85), support the view that standardised test scores can provide useful proxy measures of 
outcomes that facilitate and provide opportunities for further learning. Hirsch (1999: 3) 
asserts that 'whatever the shortcomings' of standardised tests, 'no one has plausibly denied 
that they show a consistent positive correlation with real academic competencies. He argues 
that in the USA 'if reform efforts of the past decade were significantly improving our 
children's academic competencies, then the standardised tests, however imperfect, would 
yield some indication of it' (ibid - his italics). 
3.1.1 Tests used in the study 
The tests that are used for determining differences in achievement gains for the present study 
are a selection of items from the 'Grade 6' mathematics tests developed by the Joint 
Education Trust in consultation with the national Department of Education, provincial 
departments and teacher unions and the Instituut voor Toestsonwikkeling (CITO) in Holland 
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(Joint Education Trust, 2001: 5). Grade 6 is in inverted commas for the following reason: 
The results for mathematics test items developed earlier for Grade 3 learners had already 
shown 'that learners were performing well below the grade requirements. This suggested that 
a Grade 6 level test in the same schools would not provide the information required' (ibid: 6). 
Thus Grade 4 and 5 level items were also used for the development of the Grade 6 test. 
The 'Grade 6' test items were first piloted in the Northern Province, where learners had 
performed at far lower levels than learners in the provinces of Western Cape or Gauteng in 
the TIMSS and MLA Survey (Seekings, 2001a: 94). Because very few learners still 
'obtained enough correct answers in the pilot study to describe variance in ability', a number 
of Grade 2 and 3 items were also added to the test. This revised 'Grade 6' test was 
subsequently 'administered in 36 schools in the Northern Province and 70 schools in the 
Eastern Cape' and in at least 12 schools in the Western Cape (Joint Education Trust, 2001: 
5/6). This further testing confirmed that large numbers of grade 6 learners in South Africa 
are performing far below their grade levetl6 and fail to get onto the range for this level. 
The tests are organized into four sections: numbers, computations, measurement, and 
fractions and ratios. The items test generic content that should be 'common' across 
mathematics classrooms. Items in the 'numbers' section cover the structure of the number 
line, comparing and ordering, structuring of numbers, and rounding off. Items in the 
'computation' section cover addition, subtraction, multiplication, division, and combinations 
of different computations. Items in the 'measurement' section cover length and perimeter, 
surface area, volume/capacity, weight/mass, geometry (space and shape), clock and calendar, 
and money (Joint Education Trust, 2001: 6). 
One hundred and sixteen of the test items were used for the present study. Ninety eight of the 
test items used in the present study consist of word or 'real world' application problems and 
eighteen of the items used consist of pure arithmetic problems. One hundred and six of the 
items used are in open-response format (where learners are required to write their own 
answers) and ten items are mUltiple choice items where learners have 4 or 5 choices of which 
only one is the best or correct answer. These tests were selected for use in the study because 
36 In Chapterl, I pointed out that a number of other large scale studies have similarly revealed that in South Africa 
learners' performance barely registers on tests benchmarked at what learners were expected to know by the end of a 
particular grade. 
J{)8 
• the test items had external validity in that they reflected generic content that should be 
'common' across mathematics classrooms. Teachers and others familiar with the 
South Africa school contexts had been used to moderate the test items; 
• the items represent formal maths topic or sub-topics that are likely to be taught by 
Intermediate Phase teachers in South Africa; 
• the tests are easy to administer effectively and efficiently; 
• they had been piloted and used in research projects in a variety of South African 
contexts; 
• they are available in English and Afrikaans - the two 'official' languages of 
instruction at the sample ofschools37; 
• permission to use the items was obtained from the Joint Education Trust at no cost on 
condition that the test items remained confidential and were not published (For this 
reason a copy of the test cannot be included in the Appendices of this thesis). 
Table 9 in Appendix 2 illustrates the distribution of the test items selected across the new 
curriculum statement outcomes for the numeracy and mathematics Learning Area. 
3.1.2 Data collection 
The standardised tests were administered as near as possible to the beginning and end of the 
academic school year. Learners wrote the same pre- and post- test. I provided schools and 
teachers with a provisional timetable of testing times and dates prior to the testing and 
confirmed the exact dates and times of the test administration once schools had agreed that 
these were suitable. I then made the necessary logistical arrangements with individual 
schools and teachers prior to the actual testing dates. Pre-tests were administered as early as 
possible in the first term between Monday 3 and Monday 10 February 2003 to a random 
sample of 30 learners (unless there were fewer than 30 learners) in a class. Post-tests were 
administered as near as possible to the end of the third term between Monday 15 and Tuesday 
24 September 2003.38 A total of 1 164 learners wrote the pre-tests and a total of 1 001 
learners wrote both the pre- and post-tests. 446 (45%) of the achieved sample of 1 001 
learners wrote the English version of the test and 555 (55%) wrote the Afrikaans version. 
37 15iXh0511 or SeSotho (the home language of some learners in the sample) versions of the tests were not available. 
38 To comply with WeED conditions for canying out the research, testing could not take place in the final term. 
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Eleven test administrators were thus engaged to administer the tests. I was involved in 
training the administrators, conducting quality control monitoring at schools, observing test 
administration during the testing periods, ensuring that tests were administered in compliance 
with the standardised procedures, and carefully controlling the distribution, receipt and return 
of all copies of tests and test administration documentation. 
The test administrators received training in administering the pre- and post-tests at two one 
day orientation courses. I held training sessions on administering and marking the pre-tests 
on 22 January 2003 (before the administration of the pre-tests) and 8 September 2003 (before 
the post-tests were administered). Almost all of the test administrators had already received 
training in administering these particular tests for other research projects. Nevertheless, 
training for this study included 
• an overview of administrator's role, responsibilities and tasks; 
• instructions for school visits and administering the tests; 
• instructions on marking the tests. 
I emphasised that it was imperative that 
• the tests and the test results remain confidential; 
• the schools and teachers must not have any access to the tests as this would 
contaminate data and results; 
• uniformity of test administration was crucial to ensure comparable data collection at 
each site. 
In case the format of the items was unfamiliar to learners, test administrators were told to use 
the examples provided on the test sheets to explain the various item formats, for example, 
how multiple choice formats differed from open-response formats. Test administrators were 
also provided with adapted versions of JET manuals which provided the standardised data 
collection instructions and procedures to be adopted for administering the pre- and post-tests 
such as the amounts of time allocated for each section of the test (see Appendix 2). The 
administrators were also required to complete a questionnaire (adapted from TIMSS) after 
each testing session (see Appendix 3). The primary purpose of the questionnaire was to 
establish whether any deviations from the prescribed procedures or timing had been made. 
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As far as I could ascertain through my monitoring of the test administration the tests were all 
administered in compliance with the standardised procedures. 
Test administrators also marked the items using the marking memo provided. I conducted 
quality control moderating of sub-samples of marked tests from each class. Learners scored 
one point for each correct answer and zero for incorrect or missing answers. Pre- and post-
test results were initially entered on an Excel spreadsheet by the data capture section of the 
University of Cape Town's Information and Technology Services. Throughout the process, I 
double-checked all data. 
Difference in mean achievement between the pre- and post-test was used to measure 
achievement gain at the level of individual learners. 
3.2 'Opportunity-to-Learn' 
The intention of this study is not to assess whether schools or teachers are meeting some kind 
of standard or whether they are providing learners with the opportunity to learn that which is 
assessed (TCO or 'a Fair Test measure') (Schmidt et ai., 1996; Porter & Smithson, 2001; 
Rowan, 2002). As explained in Chapter 2, the curriculum in-use in schools in South Africa 
in 2003 did not express common mathematics content for all schools. The intended 
opportunities are not codified in a national curriculum as they are now. Although my interest 
is in the implemented curriculum - that is, the opportunities learners actually have - the OTL 
research concern of this study is not about 'passing judgment' on how close the content in the 
enacted curriculum is to the content in the intended curriculum. Rather, the OTL research 
concern is whether there is a relationship between OTL and achievement gain. It is about 
establishing naturally occurring variations in learners' opportunity to learn school 
mathematics. 
'Opportunity to Learn' is defined as a four dimensional construct for the study. The four 
composite OTL dimensions compiled from the literature review in Chapter 2 are 
• Content coverage by cognitive demand; 
• Content exposure; 
• Curricular coherence; and 
• Curricular pacing. 
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In section 2.3 of this chapter, I explained that the analysis evaluates the effects of class level 
measures of OTL on individual achievement gain with the exception of one individual level 
measure - data on the number of days absent. Every learner in the same class received the 
same value for all the OTL measures with the exception of individual level data on the 
number of days each learner was absent. 
3.2.1 Content coverage by cognitive demand 
Content coverage 
The idea of a potential common curriculum detailing goals at the level of the intended 
curriculum for each grade is central to the notion of measuring OTL, in particular the 'content 
coverage' aspect of 'content coverage by cognitive demand' (refer section 1.1.1 of Chapter 
2). The first requirement for measuring 'content coverage' was, by necessity, the 
construction of a 'framework of potential curriculum content' that ensured that data collected 
across classes were comparable (Porter & Smithson, 2001; Rowan, 2002). 
As elaborated on in chapters 2 and 3, the official curriculum document in-use in schools in 
South Africa in 2003, in other words, the 1997 version of Curriculum 2005, did not express 
the core content, skills and concepts learners are expected cover in the Numeracy and 
mathematics Learning area at each grade level. Hence it was not possible to use the 
curriculum in-use as a framework for establishing variations in learners' opportunity to learn 
school mathematics contents as has been done in other studies of OTL where the curriculum 
is specified (Porter & Smithson, 200 I). 
I had therefore to construct a framework first. I decided to use the RNCS for the numeracy 
and mathematics Learning Area as the primary tool for constructing a Framework of 
Potential Curriculum Content and for categorizing 'pieces' of the Framework into the 
smallest elements possible. Although this was not the curriculum in-use in 2003, the 
assumption underpinning this decision was that the new statements were most likely to reflect 
what was currently considered to count as worthwhile mathematics knowledge for learners in 
South Africa (see Chapter 3). 
The document I used for constructing the Framework for measuring 'content coverage' was 
the Department of Education's Revised National Curriculum Statements Grade R-9: 
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Mathematics May 2002. The mathematics Learning Area Statements in the RNCS 
documents list minimum assessment standards per outcome per grade, and the assessment 
standards provide a guide to the content, concepts and skills that are considered essential for 
school mathematics for each grade in each phase. 
A further assumption undetpinning the construction of the Framework is that, because many 
South African grade 6 learners are performing at lower levels than their grade requirements 
(Joint Education Trust, 2001; Seeking, 2001a), teachers have to address gaps in learner 
knowledge and skills whilst trying to cover mathematics content at the grade 6 level. In other 
words, because learners are under-prepared and may not have adequately mastered Maths 
content, concepts and skills essential for studying more advanced work, an expectation was 
that teachers were likely to also cover or review content, skills and concepts that learners 
should have covered at the grade 4 and 5 level. Thus, in order to assess learners' OTL more 
judiciously and accurately, the Framework of Potential Curriculum Content had to at least 
include curriculum content outlined for the Intermediate Phase as a whole (grade 4-6) rather 
than only at grade 6. 
The main categories for constructing the Framework of Potential Curricular Content for the 
study comprise the five learning outcomes (LO) for the numeracy and mathematics Learning 
Area. Within each LO the assessment standards are organized into a number of 'clusters'. 
Table lOin Appendix 4 from page 2.11 from draft number 2 of the Mathematics Learning 
Programme Policy GuidelineslMLPPG (NDoE, nd) shows 'clusterings' or sub-topics for 
outcomes in the Intermediate Phase. 
The idea was to make the Framework as specific as possible in terms of content complexity 
so as to capture the most finely grained elements of each outcome or content 'cluster' 
covered and allow for specific analysis of content covered rather than simply broad patterns 
of differences in mathematics content coverage. For the pUIposes of the research, the 
Framework of Potential Curriculum Content has been constructed so that each curriculum 
'cluster' is described in terms of the most finely grained detail possible so that data on 
specific elements of content covered could be collected. 
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G4, g5, g6 indicates that these und> or ekmerlt> arc considered essential at the gmde 4. 5 or 6 
lcvel- In mher words, [ney relkct work that leamers arc. a! a minimum, expecled In cover at 
this level. !lowevN, althOllgh ce,1ain d~m~l1ts of IOp 'c, or sub-topIC, are cnn>idered 
e>scmial for u particular gmde level (for example, clement number 11 , 12 and 13 above), 
ther~ are mher demems of tOpICS nr suh-topics lha! arc considered e',entiai al all 
intcrmr:diate gmdc Ie\'els, for example clement> IlIlmbercd 48, 49 and 50 on Table 12 below, 
'" 
Tabl\' 12: ~.~3ml'lc "f g l'3d~ IC"'h in the Framt'work of Poh'ntial Curriculum Content 
i I ()I)() (f(~.5.6) 
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Although the R]\iCS Illclmic 'iSSHC- <lr value-h,,;eJ' elL'ment such a, 'lle,crihmg anJ 
illustrating Va rtOIlS ways of counlin~ lTI dirrc rcnt cuiturcs (including local) lhroughout 
hIStory' (LO I Int"nnediat e Ph~,e). for the purposes of the study the majority of Issue-ivai ue-
bas~d tOPlCS were not inchJdeJ nn the Framework of" Potentl"l CUITlcul tLm Content a, I 
,electcd those tOP'C' that are mO rC distln<:tively sciJ<wl knowk dgc and contents Ihut are 
'unlikely to be icWled ()tLt~ide sci)Ool" or in other Learning Area, (Floden, 2003: 257), I al,o 
want~d tn fncus nn sub-to),]c' thaI arc mo,t aligncd to i"cature, or thc te;t it~rns tL8ed 
Once the outline of the Frame\H}rk had bccn dratl ed and thc grade level, illdic3tL'd, a 
mathematics cHuicHhull expen was asked to ycrify the grade level In f"nnatinn on the 
Framework by milicMlIlg: ,~h",h oftlle clcl11~nts related mnst specifically to minimnm grade (, 
kvd ~A peumioll ', Thu, the ,Jlad~d nUlllber, above indicate that de tll~ "Is are 'I"ec~,' of the 
'mlTlimum' ITltenckd g:rack (, curriculum, What is important is lhat the Framework of 
PIl1~ ntlal Curriculum Content I, con8tmdcd ,0 as to makc it po"ibl~ to capture '~o"tent 
coverag~ ' ,11 the most specific grade and content level, a"d to Je,cribe curricular variation8 lTl 
rna~ro pacing acro" cla"c, in term, of content clllnplcxity, 
Cumenl "mphasis 
The ,ccond dim~ l1,ioTl or COIll~nt cov~rngc IS 'content cmphasi,": or thc c,timuted numb~r of 
,ingl ~ mathelllati~s le"ons or pem>d; 'pent On cach elcment 01" the Fram~work (8CC , cction 
1.1 I of Chaptcr 2 - Stcwn,. 19%: De liMn, 1 \.192: Portcr & Smithson, 2001), As ,tated in 
Ch"pt~ r 2. nelther the origllwl CUTTlcultLm 2005 nOr the RNCS for m3thematic8 pre,cribeJ Or 
provided llldication, 01" the empha,i, to be giWll to thc variou, componmts oftk cuniculum 
in tcrms of clear guideline, as 10 how many penoJ t each~IS should devote to Cenal!] contents. 
Dnlrr TlIlIl-.her 2 nf the \1LPPCi (NDoE. nd pag~ 2,9) which wa, ;lvallablc at the time wh" " 
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th~ study was being desigfl'Cd. provid~d th~ f[am~WOlk on TJble 13 in Appcndix 4 1<',1' 
"Ik,e Bli ng tim~ ('r emphasis for ~ach of the fivc uutcumes in the I ntcmlcdialL Phas~Y) 
Huwevcr, j did not cOllsid<: rthe infurmation specific ~nough for lll} purposes, as. according to 
Stevens (] 996), whal is imruJt~llt is that c-untcnt emphasis descTiocs whLihn ~nough timc is 
sp~nt lilr thurough lLa"hing 01' partiC\llaT topics. Itl order to ~st~blish a mure substanlial 
notion of id~Jllimc ~gain.st which to measure lh~ adual amOlUlI 01' lim~ l.,achers spent on 
each ekmenl 01' conlent outlined in the f rH!ncwuJ~ of Potential Curriculum Content. I asked an 
expcrienced ~lld highly eumpetcnt 'KJd~mic hl'ad orintcnncdialJc rhas~ mathcmlllics at J high-
perlinming "dHlollo indicale the amount of time in temlS of the llumber ofsinglc 30 minute 
periods shc would ict('~illy devute 10 ~ach 01' cleml'nl or the FTam~work shad~d HS essential al 
lhe gradl'li kvel. Sk waS ~sked to indicBle topic emphasis over a school year as if the Frame-
wurk was the intermediate phase cWTi,'ullLfll in-usc. In the ah,~ncc 0 I' e"prcss~d ~xJXctations 
uf content cmphasis in the NCS or (iuidLiinL':';, the idea wa., 10 have 1I more refined ideal ootion 
01' the amount oj' time te3Chns could b<: ~xprtted 10 sJXn cl on topics so tbat the estimated 
"nJount of time t~achas m th~ siudy actu~lly spent on tbe v~rious clements co .tId be compared 
to tillS ideal notion, for exmnple, Table 14 shows her ide~l nutions of'content emphllsis' for 
some of the gmde 6 level clements of LO 5 - Data handling. 'Ideal' is used m a modified way 
as id~al lor t~ach~l"S in middl~ class schools may !lot reaJly b<: ideal for teachers wurking in 
wry different contexts. 
, ,\ ILh oo~' ial(" ;'(~>i0n' of LIK" G,O],lclioc, ""'" ,;occ Tcpl""cd t.';' docOOlCllt, ..... 'cn tl>< ""0,. W"-' b-c; IlP o"lgne,t ihi, 
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1,.".«1",1 " ""lrL~ "'~' 1~'<Or;f' ;"" ,) 
'" 
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H~r id~,,1 notion or 'COIl1Cll t emphasis' was sub~equentl y validated hy two other ~ x p" ri "nced 
grade (, mmhemal1~~ teachers at relal ively lugh-performing ~chools who specified wlK"TC they 
disagreed "nd indicated the number ofpcnods they would "XPCCl to spend on the panicular 
sub- topics. Varimions ar" mdicated On the m~trument as, for example. 4_6 This matk It 
rO~~ ibk to compdre the e\tima t~d acrual amount Of lllJlC teachers in tile 5hld)' spent on the 
variOUS ekillents with an ldealnotion. 
Data wl/.-cl;on methuds/or comenl coV(>rag~ and emphasIs 
In an attempt 10 slandardize dam ['ollecl ion pr()C~ dure;, ~ nsure mor~ ngorou~ d"t" gathenng 
mdhocis and as much umfonmty as p()s~ibl e \II t1-", eoll~ction ol'dat", lih Porter & Smlth\on 
(20(l2) "nd 11-", T1MSS, I de\'eloped a lughly slrucru r~d instrument to collect and collate most 
"rlhe (nL data collected (s"e Appendix 5)'0. Tbe fi n;t ,eclion ofthis OTL instrument wa~ 
• A ILmi"ti,., .,f ''''''I: the [r.""" .... "', w", Lhar til" LDel ilood "'lode, 'opK' 'QV,,~d rhat ,re noor JIlclu<kd 00 11>;: 
t"'">oWOO: ."'Itb.otl~h. ,oc ,l,,, ",I"""", i,,,r".n<'" "" Iuded • "Cli,., wh,,,, d". c""""",, c""ld ,"'" all)' cd", 
","Ibl",~t'" ,"0.""" '''''''" 11", ,.," r~\'Cf<d !lOt 1",,,,1 00 'oc ["mc~ ,>rI;. rh" ""!i';. ... 1 01_ v,", ,.,1 """, ,,okd fl' rbe 
li ",I .... I)";' 
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'''e'd 10 ,Iandardlzc the" ~aptm" of '~OnTent ~ovcr~g:e' and '~0nt~nt ~mphasi s ' The 
Fram~work or Pntt'ntml CurriculUln COnTent wm, ""e'd to ,de'nI,ly the' tOP IC, Or 'Jlb-tupic, 
covered ~nrl the- est imat e"rinul1l\xr of Ie,sons ~rent Oil ~a"h tOpiC/SlLh- t('pic C'JVere"d m eu('h of 
Ilk; thre'l' terms_ A, ciH"C, ,0nlCtimc, cOvCr a numocr OfWPK, in onc il'sson, the' l1l,tnuncnt 
also m,lkcs proviS'0I1 for estttnat.'s of k :;s than one ksson as is illllstrated m Ihe followmg 
<'xtr~cI (>f til<: gr~<k () instrum.;nt: 
Figure I: 
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In a large-,cak ;;tudy Ihe' lL,C of tl'aeher JlIdgmcnt IS usually the ,nost riirect approa~h for 
mea"unng 'wh~1 is laught" in eal"h grade mill the' amolLnt of lime given to srccifie 
mathematIc, lOpics (Porter & Smithson. 200 I). Unjike" mo't larg~r -scale stlldies that employ 
slll-vey ll1eth(1d", this r~search m~inly reli~d on infomlat ion gathered from all examinatioll of 
the ,wo most comprehensive leamers- workhoob or filc, in cach ~l~" at lhc end of ea~h of 
the Jir,t thrcc tcnllS_ Thrl'~ olher mcthod, were also useri as supplementary sources for 
triangulation, 
A highly , trllcturcd karhers SlL ,-vey intervicw schedlilc "osely b~"ed on the 0 IT instrument 
which IIlciuried the hame"work of POlent,al (urri~lIllllll Content wa, abo lI,ed 10 colieet 
I~a~her selJ~"'rort data on the contcnts covcred in grade 6 ill each class III each of the first 
three' WIlliS (s~e APf'Cndix 6) , The s ~c(1l1d suprlcme11Iary mClhod ent~ikd an naminalion of 
tead""r' s y ~~r or t~nll plans_ The' thlrd '"rrlcment~ry method used included an examination 
of leamc-r\ r~port, on til<.' da ily cOfltent of jheir l1l,tm~lJon for the" }'e"ar. >\1 th~ begmnmg of 
I ]8 
the year two I"arn~rs ill ea~h da" "ac ~skcd and givell incelltivcs in the hmn of gili 
v ou~hcr, ea~h tcrm to keep diarics on the daily content ofth~lr kssons for til< ye"r. These 
were exammed at 'J1C eml of each tenll. 
TIl<.' rea",n j,)r mainly rclymg on information from karners' workbooks 1S that. even m 
developed ~oulltry ("OTltexts. self-rep011 data a l on~ is not always cons][ler~d suffici~lltly 
rd'able(lvlcJ)onnell. 1')Q5: Rail <"I al. 1999: and Mayer, 1999111 Flodcn, 2003). A, stated 111 
Chaptcr 2.111 South Africa, the PEl report (Taylor & VinJevol<L 1999) repo11ed that studies 
showed dl~pariti es bctwecn what tca<:her, acrualJy did noo what they ,aid they did ill 
clas,rooms I!\ tcnns of classroom practices. In South Afnca. we have littk research on levels 
of agre,,,,,cnt betwccn tead)Cr';' and rcsearchers' reports of informatIOn on the l'ontCTlt oj 
ins\l"uction. As the focus of my study was OTl thc mathcmati~, adua lly covcred. rather than 
the p lanneli co\crage, I liec ilied !O use tnc examination ofteaehen," year plan, or schemes of 
work. together with the lllter\"lCW', primari ly to onentate the data collector as to what ~oulli 
he expected to be f01loo in leamer.; ' workbooks bef()I"C exammlllg then] 
TIlC following rDlLtme was Ixnlt m!O the dam eollecllon procedures. UnCe tencher, had been 
interviewcli and their year or ternl plans examined", the record, of work m thc two 
workbooks were cio,dy ehcdcd agaiTlst the Framework of Potential Curri~ulum C(lTltcnt 10 
determine whcther teaeh~rs had actua lly cO\'ercd p<"sible top les or ,ub-lOpln. Tea~h~rs' 
reports 111 the interviews alld learners' reports in the diaries were used in instance, where it 
was not dear whether or not tea~hers had covered topics or sub-topic, and there was unlikely 
to be any r~adily ob",,,'abk illfomlat ioTl III the pnmary SourcC, (workbooks) but teachers 
and/or leamer:s r~ported ~over i ng them ill the interview, or (lianes. aoo the data colledor 
judg~d the self-report data suffieienlly reliable to make it rca'>OTlable to aswmc that wb-
topi~, had been covered. In these cases, the assumption was made that the sub-topIC had 
been covered. The idea was to use the multiple liata col lection mcthods and sources to ~nsure 
greater reliabi li ty aTlli establlsh alld ,ort out dis.crepancies in thc da ta collected. 
A, WeED approval 10 ~onduclthe rcsear~h wa, gruntcli on ~(lTldit i OTlS that th~ data ~ollenion 
', 'a, not cOllliuct"li durmg the fourth term (quarter), data colleetioll took place m the Ilr,t 
three terms of the academil" schoo) year. Data on '~ontent coverage' and 'emphasis was 
" 
~oll ected towards the end of each quartcr for the first three terms rather than 'on,"e off' 
towards the end of the s<; ll001 year Tht'i routll1 ~ was beult into the data colie;tion procedures 
as II wos relatively cosier to obtoin i nform~tion obout the content covered each tenn and tins 
was considn(d to he more feasible and reliah le Or aCCurate. Data coll.ectofs used the 
Framework on the CUfnculum Coverage. Exposure, Coherence and Pacing Ins trument fir'itto 
indico te whethcr or not a 'iUb-toP1C ho (l ixcn covered, in other words s imply to indica te the 
presence OT absence oj" evidence tha t a sub-toP1C had !>cen covered, and then to estimate the 
amount of time ~ctu " lly devoie~ to a suh·topic in terms of30 minute p<: riods (in other words, 
to estimate the relative .. mphaslS gi,en to a topic ). \Vhibt the spccifi~ number of sub-IOpic"s 
and ie"ons spent On Ihem m~y nol Ix pr~Clse. I behev~ they are fairly relmhle estimates of 
coverage ami emphasis. rile 'content emphasis ' data ore used in the dcscripti-.,e analys". 
For (il e stntistical an"I}",s of the vonahle 'cc1Otcnt coverage', the model used was 0 simple 
count of 'whether or not', for e~ample. there W,1S evidence that each of the possible 221 
Intermediate Pha!.C SUb-IOplCS on the FramewOTk had hecn taught 1ll the first three tenns of 
2003 Th iS dimcnsioo waS meaSlired 10 tenns of pr~senee or absence of evidence rathe r thon 
in lenns of the amount of ti m~ aelUally d~voted to the topic (in other word'i, the rd ative 
emphosis given to a topiC). 
Cognitive demand 
Content coverage in the stlldy relates both to the ma thematics comcm covered and to the 
cognitive levd at wh ich the contelll wa'i covered ('iee Pon~ r & Smithson, 2001: G~moran. 
Poner, Smithson, & White, 1997 in section L l. J ofCh~pter 2). In Chapter 2, I poilll~d out 
that. as far as the 'cogniti v~ lever dimen'iion of the 'COlllent by cognitIVe demand' variable IS 
concemed, the original South Afric~n curriculum d(l"; llments do not sp<:ciry the cognitive 
levels at whi"h learners arC expected to engag~ with mathematics. Howevcr, the RNCS arKl 
Draft number 2 of the MLPI'G do make more geneml statement'i that. whilst "dri ll and 
practice' and 'follow1Og worked examples' a r~ lmp0l1ant (};"1)oE, nd 2.4), learners are olso 
to be 'given opponunlllcs to develop a deep and coherent conceptllol understanding of 
mathematics' (ibid: 2.5). The (locuments c'press the ~'p<:ctation that leonlers will he 
engaged with procedura l knowledge as wel l a'i underlying mathematical pnnciples arKl 
concepts. 
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As there wus not ne~c"urily on obvious hlCmrchy between the categories of mgnitiv~ 
(kmand distingllished In most of the studies reviewed in Chapter 2, and as eonl<;nt 
complexity al so fonns an important dimen~lC~l of cognitive demund, T developed th" 
followlJlg liv~ c()nt~nl and ~Og111t1 vc complexity levels on a matri" (Porter & Snllth,on, 200 1 ) 
to ~'tabli,h varimion, in learners ' cognitive leveb of engagement with mathematics content. 
A scale tr0111 1-5 was used to rate levels of cognitive demand Oil a t\vo dimensIOnal mlmc of: 
a) low (I) - high (~) content level, (grade level mntCl1t ~omple"'ly): and 
b) low (J) high (5) cognitive level S (cogninve complexity) 
The matrix of coote'lt and cognil've complexity levd~ can be s~en on the observation 
schedule m ApJ1Cnd,x III A ralmg of l or 2 for ~ognit,vc level indl~ates Iha! leurners are IlOt 
engaged with specialized l!1athelnatics knowledge. Ratings 3-5 involve engagement with 
sr",~iali 7,cd mathemali~~ knowledgc. Ratings of 4 or 5 Jnvolve the reasoning tlr prin~iple s 
behmd toe use ofspc~lalized nmthemat,cs knowledgc. 
{Jaw c()lIcd;()n melhodsji)r c('Xni1i>'l' demand 
It was ooped thm karrn; r wnrkb(\o)..s l'(>tlld be mcd 10 cstabhsh til<; cogllitivc levels at wOlch 
the valious contents were cowrcd (what learners werc cxJ1Cded to do wito lhesC ~ontents) so 
that this could be recorded alongsidc ea~h element "I' the Framework on the Curriculum 
Covemge, Exposure, Coherenc~ and Pacing 1nstmment (see Porter & Smithson, 2001 111 
se~ti"n 1.2.1 of Chaptcr 2). However. pil(){ work showed that it was not possible to 
reconstrud toe ~ognilivc level at whleh topics were covered or to collee! reliable data on 
levels of cognitive dcrrnmd using lea.rner workbooks and other supplementary somees. Dma 
in Ihese sour~e s were simply not adequate enough mainly because aClual worbheets or 
textbook material used were not usually avmlable. A more dlre~t method of data collection 
was required. 
I lata on th" dimension "I' content hy cognitivc demand were establIshed hy using data trom 
the three Jesson observation, of each of the 38 classes whico took place in the first, second 
and thJr(j tenn (see -'.3.1 of this ~harter f(Jr details of the lesson observatIOns and Append'x 7 
for a copy of the observation schedule). Although the focus or the observatiolls was (In 
collecting data on teachers ' preferred pedagogical approaches, cognitive demand in each or 
the three obsen'ed lesso", was rated In relation to the grade level of the ~ontcnt ~ov .. red 
(('ontem complexity) in the )1arti~ubr lesson and the five cogllll1Ve IcveI~ (~ognitlve 
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cmnplcxltyl ,peeiflcd .1oove. Content complexity was determined by referring to the 
~ramcwork of Potential CUITi(;ulum C()nt(;nt ()n Ihe CUIT!(;ulum Coverage, Exposure. 
Cohercnce ~Ild Pndng Instmment. 
Rallngs for COll1cnt .1nd cognillvc levels for each ofthc thrcc lessons observed ,,·ere c"<Hl1bined 
to establish" slIlgJe quantita\lve measure of level., of cognItive demand for ~J("h class, This 
Illude It p<,",,,l">lc w differentiate. fi)[ numple. between engagement with mathematics 
proccdures and prin.::iples (r~tcd ~s 5) involving gr~dc 6 COl11em (ratcd .1s 4. i.c . 5 + 4) a" 
opp",,"'d to engagement with ""'lthelll~tics procedures and pnnciple., (rated as 5) inv()lvlllg 
grad~ 4 level content (raled as 2. i. c. ;; i' 2). Th~ comhmed c()ntent ani! cogllltive n.mplexity 
level mllng for JII threc lesson obscn'JlIOIlS was lIsed ~s a single qu~ntllativc me.1sUre of lhL 
'cogmtivc dcmand' dllllt.'Tl"i()n of ·".ntCIlI c<)vemge by cognillvc dellllilld.· The ma xI mum 
r.lli ng fOT COL!Ilitive demand for a cla>s was thu> .,0 whilsllhe mllltlnum was 6. 
Expo,mr<, 10 word prohlem,,' 
A cornponent of tht" 'content con'rage hy cogniti ve demand ' "arial">le that wa.' considered 
llllpm1ant to include m thlS particular ,'Iudy was learners' levels or ~xp<)Sure to wOTd-
problem>. Although 'solvIng word prohlems' or "apphca!lons or mathematics in real 
SJ\uatlOllS is frcqucntly cited .18 OllC of the di8tinction~ of wgnitive demand:; in srudics (sec 
Ii)[ example, Thompson & Senko 200 I, Gamoran, Porter, Smithson & Wbite, 1997 in sectlOlI 
1.1. 1 of Chapter 2), it se~med lhat lhere is no obviolls hierarchy between Ihe categ()ries of 
procedures, properties OT 'the principk~ hehmd th~ nmlh~nlatl~s' and appiicallons of 
malh~malics in real situations' . For example, Jt is possible for learners to be engaged III w()rd 
problem> at pTo~~dura lle\'cl., without heing cngagcd at princlpl~d level.<. For Ihls reason and 
reaSOns outlined in the following p.1r.1graph, unlike OlheT "tudies, I ha\"e trealed 'exposure to 
word prol">km,' as a dimenslOn ()f contelll coverage and not as a categolJ' of c()gnitlve 
demand. 
S()uth An'ican studies have shown that le.1rncrs experiencc dIfficulty in answering word 
problems and in reading aniJ understaniJing lest item" (Taylor & Vm,lev()ld. I <)<)<)h; Taylor el 
al .. 200.,). Nol ()nly are learr",,,' d J()rt" onen hampered by low reading leve ls and 
madequate lallguage skI lls (particul.1rJy when U1C mcdium of HJ,,'tmction and tcsting is not 
learncrs' prilll~ry language but their >cconuithJ[d language), but abo beca"~e they do not 
bave >lrateg' ~ 8 for ta~kling mathemati~s word problems and ~re lInSllrc abolll how lo procc~d 
In 
A number of classroom-based studies conducted in South Africa have shown that learners in 
many classrooms are given few opportunities to read (Taylor & Vinjevold, 1999b). The view 
is that learners are more likely to answer correctly if they are frequently exposed to word 
problems (Cooley & Leinhardt, 1980). 
Data collection methods for exposure to word problems 
Originally my intention had been to use the learner workbooks to establish whether learners 
were being exposed to word problems involving the applications of the various mathematics 
contents covered and to record this information alongside each element of the Framework on 
the Curriculum Coverage, Exposure, Coherence and Pacing Instrument. However, pilot work 
in the first term of 2003 showed that it was not possible to collect reliable data using the 
learner workbooks and other supplementary sources as the information available in the 
sources was simply not adequate enough. The sources did not provide a clear enough 
indication as to whether tasks had involved word problems or not mainly because actual 
worksheets or textbook material used were not usually included. 
Although the focus of three lesson observations that took place in the first, second and third 
term was on collecting data on teachers' preferred pedagogical approaches (see section 3.3), 
data from the lesson observations were also used to obtain a proxy measure of learners' 
exposure to real world word problems. Evidence of applications of mathematical knowledge 
in real world word problems was recorded on the classroom observation schedule (see 
Appendix 10). Ultimately, the measure of learners' exposure to word problems used for the 
study was based on the number of lessons in which engagement with word problems was 
evident. The following 4-point scale was used: 0 = none; 1 = 1 lesson; 2 = 2 lessons; 3 = 3 
lessons. 
3.2.2 Content exposure 
'Content exposure' is a measure of the estimated total amount of time actually spent engaged 
with mathematics content as opposed to the amount of time allocated for mathematics 
instruction (see Carroll, 1963; Wang, 1998 in section 1.1.2 of Chapter 2). At the beginning 
of the year copies of the mathematics timetables of each of the grade 6 classes participating in 
the study were collected to ascertain the number of lessons allocated for mathematics 
instruction for each class. The idea was that the absolute amount of time spent on 
mathematics could be measured by correlating dates in the learner workbooks and the 
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infonnation in learners' diaries with the number of mathematics periods allocated on the 
timetables to establish the number of lessons that classes had missed. 
The timetables showed class periods as typically 30-45 minutes. However, when lesson 
observations were conducted in the first tenn, it became apparent that many teachers were not 
sticking to the scheduled times on the timetable for mathematics instruction, particularly class 
teachers who were not mathematics subject teachers but who taught all or most subjects to 
one grade 6 class. Not only was there evidence of mathematics lessons taking place at times 
officially allocated for other Learning Areas (LAs), there was evidence of mathematics 
lessons extending across a number of lessons allocated for different LAs. Teachers were 
observed teaching mathematics in 'sessions' rather than periods, for example, some classes 
received maths instruction from the beginning of the first period of the day until the end of 
the period before little break, for example over 4 periods, even though some of the periods 
were officially allocated for other subjects. In some cases, mathematics instruction even 
continued after first break until lunch break and beyond. It seemed that some teachers were 
using time for other LAs as 'a repair system' for mathematics. Whilst this could be a 
response to the WCED's systemic evaluation of grade 6 learners' mathematics performance 
which commenced in 2003 what is clear is that, in these classes, mathematics instruction was 
being prioritized over instruction in other Learning Areas and that the status of mathematics 
was higher than that of the other LAs42. By implication official timetables could not be used 
as a reliable measure of the total amount of time available for mathematics instruction 
because individual teachers were allocating time differently. 
On the other hand, data from other research projects and evaluation studies (see for example, 
Bateson, 1994; Schollar, 1995; Taylor & Vinjevold, 1999a) and lesson observations for the 
study showed evidence of organisational factors at schools contributing to time-off-task and 
there were incidences when time allocated for mathematics instruction was used for non-
curricular activities, for example, morning assembly extending into time allocated for 
curricular instruction. More importantly, however, micro pacing within a number of lessons 
appeared to be extremely slow (see Chapter 6 section 1.1). By implication, although more 
than the allocated number of periods was spent on mathematics instruction in a day, very 
little work might be reflected in learners' workbooks because of the slow work rate in class. 
42 In one case, the teacher made learners who had not completed class work continue with mathematics tasks during break. 
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For the above reasons and for the purposes of comparison in the study, this 'time on task' or 
'academically engaged time' dimension was measured in terms of three variables: 
a) the number of pages of work in the two most comprehensive of learner's workbooks in 
each class by the end of the third term (Good, Grows & Beckerman in Rosenshine & 
Berliner, 1978; Lee, 1982), 
b) the number of days each learner was absent as reflected in class attendance registers (Lee, 
1982; Reimers, 1993; Wang, 1998), and 
c) the extent to which all learners in each class were equally engaged with mathematics in 
the three observed lessons (Berliner et al., 1978 in Floden, 2003; Lee, 1982). 
Unlike the other dimension of the OTL construct, the 'time on task' dimension was measured 
using a combination of class-level and individual learner-level time variables. The idea was 
that including both learner level OTL and multidimensional class level OTL would avoid bias 
and hopefully more accurately provide estimates of effects. 
The rationale for using the number of pages of work in learners' workbooks was that this 
reflected time on task in terms of 'opportunities to practice' or time spent overall on 
mathematics work. The assumption here is that 'content exposure' is the same for all learners 
in a class. The rationale for including individual learners' attendance rates was that learners 
who are absent more often than others have less exposure to mathematics content than their 
classmates even though they are in the same class. The idea is that individual levels of 
absenteeism reflect differences in time spent in mathematics classes. 
The reason for including data on the extent of learner engagement within observed lessons 
was to attempt to counter-balance the fact that the workbooks used for data collection of a) 
were the 'most comprehensive' books. Data were therefore likely to represent the most 
mathematically-engaged learners who paid attention and completed tasks in class, whilst 
other learners may have been observably less engaged in mathematics activities in class. For 
this reason I decided that it was not sufficient to gauge the degree of learners' 'content 
exposure' in the same classes using only the number of pages of work in the two workbooks 
examined. I chose to include a measure of learner engagement in lessons in the measurement 
of 'content exposure' to show where there appeared to be variation in individual learner 
participation! engagement within the same class. 
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Clearly estimating the degree of learner engagement in lessons is difficult (Dewey, 
1904/1965 in Floden, 2003). However, the idea was to get a general indication as to whether 
some learners were noticeably off task and engaged in activities that had nothing to do with 
the mathematics knowledge they were expected to learn and the main tasks they were 
expected to complete. To capture this, I used a 4-point scale to rate levels of academic 
engagement of the entire class across the three lessons observations. The measure of 
engagement in mathematics lessons used for the study was based on the number of lesson 
observations in which learners were reportedly paying attention and/or doing the required 
mathematics work. A 4-point scale was used: 0 = none; 1 =1 lesson; 2 = 2 lessons; 3 = 3 
lessons. The scale to rate levels of 'engagement' can be found on Table 15 in Appendix 7. 
The rating for all three lesson observations was used as a quantitative measure of the extent to 
which learners in each class were apparently equally engaged in mathematics lessons. 
Data collection methods for content exposure 
Learner absenteeism 
School records of learner attendance were used for gathering the information on learner 
absenteeism. Class registers were examined before the end of each of the first three terms 
when other OTL data was collected. This was not always without its difficulties. On the one 
hand, it was not possible to get a complete set of data for all the classes. In one class no data 
was available at all because the teacher never provided her register in any of the three terms. 
Another teacher lost her register during the course of the year so records of absenteeism for 
the entire class in the second term could not be captured. In other cases, the reliability of the 
information in some registers seemed questionable. For example, one teacher apparently did 
not keep his own records and was witnessed asking learners to report on the number of days 
they remembered being absent at the end of the term. 
In other classes, data collection in subsequent terms revealed that teachers' final tallies which 
were written in ink at the end of the previous term differed from the information captured for 
the study by counting the number of days each learner was marked 'absent' when data was 
collected two weeks prior to the end of the term before teachers made their final tallies. 
Daily records of learner absenteeism which had originally been written in pencil appeared to 
have been altered. In the end I used the 'official' data from the registers on the premise that 
even if data on the number of days each learner absent was not exact, the information should 
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at least indicate higher levels of individual absenteeism, and indicate which learners had 
missed the most mathematics lessons. 
The number of pages of work in learner workbooks 
'Content exposure' data using the number of pages of work in the two most comprehensive 
of learners' workbooks were similarly collected at the end of each term for the first three 
terms. At the end of the second term, I also collected and kept the two workbooks from each 
class for the mid-year holidays in June/July 2003. During this time I cross-checked the data 
collected on the pages of work in the books from the first two terms by comparing the 
amount of work across classes before the books were returned to all the schools at the start of 
the third term. 
Learner engagement 
Data on levels of learner engagement were established by using data from three lesson 
observations of each class which took place in the first, second and third term (see 3.3.1 in 
this chapter for details of the lesson observations - a copy of the observation schedule is 
provided in Appendix 10). 
3.2.3 Curricular coherence 
'Curricular coherence' is a measure of the internal coherence of the sequencing of curriculum 
content (see Schmidt et at., 1996; Smith, Smith & Bryk, 1998 in section 1.2.2 of Chapter 2). 
In Chapter 2, I pointed out that the empirical evidence in South Africa is that the trend is for 
grade level teachers to use the same teaching schemes or plans. There is little evidence that 
such schools use 'differentiated curricula' within grades. Hence a more relevant measure of 
'curricular coherence' in the current South African context is the extent to which grade 6 
mathematics content and topics are presented in a logical and sequential order across the 
academic school year in terms of developmental complexity. 
Neither the RNCS nor Draft number 2 of the MLPPG provided the order in which curricular 
topics are intended to be sequenced and organized within each grade. However, the 
Guidelines do state that 'time should not be allocated to the Learning Outcomes on a once a 
year basis but rather a number of time allocations per year as the knowledge and skills 
developed in one outcome compliment the knowledge and skills to be developed in another' 
(NDoE, nd: 2.1 0). The document also states that 'there is no single best organization of the 
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Learning Outcomes into time slots or sequencing of the units of work' (ibid: 4.16). In other 
words, there can be considerable variation or diversity in topic sequencing in different 
classes. Topics and sub-topics can be introduced, dropped and receive attention again at 
different times in different terms. As there is no unique sequence or logic for the presentation 
of topics and sub-topics, the exp~ctation was that there would be sequence variations in the 
order or sequence in which topics and sub-topics were covered across the grade 6 classes. 
Disciplinary expertise would thus be required to exercise judgment over levels of 'content 
coherence. ' 
Data collection methods for 'curricular coherence' 
As far as the variable 'curricular coherence' was concerned, initially my plan was to use the 
Framework of Potential Curriculum Content in the first section of the Grade 6 Mathematics 
Curriculum Coverage, Exposure, Coherence and Pacing Instrument to indicate the order in 
which the topics or sub-topics were covered by writing the sequence number next to each 
topic covered. However, pilot work in the first term of 2003 showed that this method was too 
complicated and time consuming. Instead the method used was to map the content sequence 
directly from the two most comprehensive of learners' workbooks and use the two learner 
diaries, the teacher interview and term or year plan as supplementary data sources. The idea 
was to try to provide the most in-depth information possible (in line with the 'grain level 
detail' of the Framework of Potential Curriculum Content, for example, 'multiplication of 2 
digit by 2 digit whole numbers, rather than simply outline broad topics, for example, as 
'multiplication'). Data on content sequence was also collected at the end of each term for the 
first three terms rather than 'once oW towards the end of the school year.43 
Expert opinion data was used to analyse the data collected. A mathematics ~urriculum expert 
was asked to examine the data collected on the order or sequence in which mathematics 
contents were covered across the first three terms of 2003 and to use disciplinary principles to 
determine whether learners studied mathematics topics and SUb-topics in an appropriate 
sequence. This person was on the committee for the RNCS for the Numeracy and 
mathematics LA. The curriculum expert exercised her judgment in assessing or making an 
43 One of the limitations of not using section one of the Grade 6 Mathematics Curriculum Coverage, Exposure, Coherence 
and Pacing Instrument to capture data was that data collection on this variable was not as systematic and standardised as 
I had hoped. Although the plan was to write down topics in line with the 'grain level detail' of the Framework of 
Potential Curriculum Content, sometimes too little information was captured making data on this variable a little 
uneven. 
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estimation of low, medium or high levels of 'curricular coherence'. She· provided two kinds 
of information. First she assessed coherence in terms of topic sequence and then in terms of 
topic spread across the three school terms. A 3-point scale was used to rate levels of 
curricular coherence on a two dimensional matrix which can be seen on Table 16 in 
Appendix 7. 
The combined ratings of sequence and spread were used as quantitative measures of 
variations in levels of 'curricular coherence' for learners in each class. 
3.2.4 Curricular pacing 
'Curricular pacing' is a measure of each school's structuring or pacing of curriculum across 
adjacent grades, that is, across grade developmental complexity (see Smith, Smith & Bryk, 
1998 in section 1.2.1 of Chapter 2). The idea is that 'curricular pacing' provides a proxy 
measure of learners' curriculum exposure to other teachers in previous years and that 
'curricular pacing' helps prevent a cumulative deficit in breadth and depth of domain-specific 
knowledge. In the study pacing across the Intermediate Phase grade adjacent to grade 6 was 
measured to determine whether or not there was conceptual advancement in mathematics 
content from grade 5 to 6. In other words, data collected on content coverage and emphasis 
in grade 5 and 6 was used to establish a proxy measure of a curricular pacing trajectory for 
learners in each class tested. The assumption is that data collected on content coverage at 
schools in grade 5 in 2003 reasonably reflects the content coverage that the sample of grade 6 
learners at the schools would have experienced the previous year in grade 5. 
Data on mathematics 'content coverage' and 'content emphasis' (the number oflessons spent 
on each of the topics or sub-topics) for grade 5 was collected at each school through the use 
of a Curriculum Pacing Instrument developed for grade 5 (see Appendix '8) This instrument 
used the same Intermediate Phase Framework of Potential Curriculum Content developed for 
the Grade 6 Curriculum Coverage, Exposure, Coherence and Pacing Instrument but the 
instrument was constructed so that the focus was on grade 5 content coverage and emphasis. 
Shaded numbers on the grade 5 instrument indicate that elements are 'pieces' of the grade 5 
curriculum (the mathematics curriculum expert was asked to indicate which of the elements 
related to grade 5 level expectations) and, an ideal notion of 'content emphasis' for the grade 
5 elements of the Framework are provided. The, academic head of intermediate phase 
mathematics at the high-performing school was asked to indicate the amount of 30 minutes 
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les,ons she would ' id ~~lly' d~vot~ to ~a~h of the essential grade 5 level ele tnenls, lIer ideal 
t>(llion of 'c"ntcnt ~mphasis' was v~lidMCd by two other ~xp"nenc~d grad ~ 'i n1Uth~matics 
t~at;hcr~ at other high·~rfo rm ' ng schonjs. 
Ex tracl from Grade:; Curriculum I'aciog lll,trumellt 
- - _ .. -
f,,, "",."f "",J,.., "I 
I t RECOG-"IS1Mi. 
rLASSIFYrNG A-"D 
"lethotl, for dam colt~d i on ~gain11ldud~d ~n illt~rv l ~w. this tnne wi lh grade 'i 1Cachcr~, thm 
entailed using a highly structured 8ch~dl1l e about the t')[lics and Sl1b·l(lP1C~ covered and the 
estim~tcd number of lessons ~pellt 011 each IOpll' or ~ub·topil' (~~e Appendix 9 for the grHde 5 
t each~r I11t~r\' l ~W sdledule) Other methods involved an examination of gmde 5 te~ehers' 
term or year ptan ~ or sdlemes of work; and an examination of the two most comprehensive of 
the learners' workbooh. f(owev~r, the wnrkhc>llks Were the main ~ource used to determme 
wheth~r 'comcnt coveragc ' and 'content emphasis' f' )f each gr~de 5 c la~s Was be low. 
com,iqent with ,)f Hboye expcctcd levels for the grade, whi lst the two other methods were 
us~d as ,upplement31)' sou rce~ for triHngulation. 
Da/a colleCiioti meilmd, for (curr;culor pacing 
'Curricul~r pacing ' data was collected at thc el1d of each !eml for the ftr~t three terms. 
The followtnJ! rnutin ~ WH~ bUilt mto the g;radc 5 data colledion procedllres. At tile end of the 
first tenl1 of 2()()3, an mtcryiew was conducted wIth ~11 (')f ~~ many as possihle) of the grade 
5 mathcmatics teach~rs at each school (where there WHS m,)fe th~n nne grade 5 mmhematic~ 
tea l.herJ 10 Hscerta in whelher all gmtk 5 t ~achers followed the ~~11l e tenTliyeHr pbn ~ndl.o\'er 
the same topics across the school year. In all cases, the Grade 5 teacher interviewed reported 
that that they essentially tried to cover the same topics and spend similar amounts of time on 
topics. This information was followed by an examination of the term/year plans and the two 
learners' workbooks from each grade 5 class to ascertain the extent of alignment in terms of 
content coverage and emphasis. Once again, in all cases it appeared that there was sufficient 
evidence of conformity across grade 5 classes at each school to render it reasonable to collect 
one set of grade 5 data at each school at the end of each term. 
The same routine described under the heading 'Data collection methods for grade 6 content 
coverage and emphasis' was then built into the grade 5 data collection procedures using the 
Grade 5 Curriculum Pacing Instrument. 
3.2.5 Data collection 
This is a study that attempts to get fairly fine-grained bTL information on a relatively large 
sample. Data collection involving the grade 5 and 6 teacher interviews, the examination of 
grade 5 and 6 term or year plans and the most comprehensive of learner workbooks, and an 
examination of grade 6 learner diaries took place during the last two weeks of each of the 
first three terms in 2003. The gathering of this data involved 38 grade 6 classes and 24 grade 
5 classes in 24 schools spread across 4 districts. 
It was not possible for me as a single researcher to carry out the task of conducting 62 
interviews with grade 5 and 6 teachers, examining 62 term/year plans, 124 grade 5 and 6 
workbooks and 62 learners' diaries in the two week period set before the end of each term. I 
consequently engaged and trained five post-graduate mathematics students in collecting data 
with me, providing them with face to face training for one day prior to each of the three data 
collection periods at the end of each term. I also pre-arranged appointments for data 
collection at all the schools each term. Data collection for the first term took place over 7 
days between 19-27 March 2003. Data collection for the second term took place over 8 days 
between 17-26 June 2003. Data collection for the third term took place over 10 days between 
10-23 September 2003. As far as was possible, each class was allocated a different data 
collector each term. Not all the data collectors were available for the whole period as they 
had other work commitments or engagements, nevertheless 1-3 grade 6 and 5 classes were 
covered per day. Even with five data collectors it was a demanding schedule as data 
collection could not be done before or after school and teachers were, understandably, 
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sometimes unwilling to spend their break times being interviewed. (Interviews took place in 
teachers' classrooms, school libraries, or the staffrooms.) 
During each period of data collection I participated in the process and conducted quality 
assurance visits at schools. In addition, data collectors had to complete the 'checklist' at the 
end of the Curriculum Coverage, Exposure, Coherence and Pacing Instrument after collecting 
data on each class (see Appendix 5). All data collected were checked by me. Where I found 
discrepancies or deficiencies in any of the data, I asked the responsible data collector for 
clarification. Any unresolved or outstanding details or queries from the first or second term 
were confirmed or checked when the next round of data was ~ollected the following term. 
Only once all the data collection for the three terms was completed was the information for 
all three terms for each class collated, coded and captured onto one form. 
3.3 'Type of pedagogy' 
Besides testing for the relative effect of OTL on learner achievement, the relative effect of 
'type of pedagogy' on learner achievement was also assessed. Variables for 'type of 
pedagogy' were generated primarily from Bernstein's conceptual framework outlined in 
Chapter 3. I have also used conceptual categories established by other researchers in similar 
settings. Drawing on the work done by Morais and Neves (2001), Neves and Afonso (2002); 
and Morais and Pires (2002), thirteen key variables for the instructional (seven variables) and 
regulative (six variables) contexts were used to characterize the 'type of pedagogy' observed 
in lessons. Instead of including all the elements of pedagogy provided in the methodological 
model used by other researchers, I have selected those elements which are more appropriate 
for the analysis after taking into account the prevailing pedagogical policy in South Africa. 
At the level of the regulative context (hierarchical rules), pedagogical practices are assessed 
in terms of the degree to which 
• the boundary between the teacher's and the learners' space is distinct or 'blurred' (the 
extent to which the organization of pedagogic spaces for teaching and learning de-
emphasise the teacher's position of power to facilitate weakly framed social 
relationships between the teacher and learners); 
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• the boundary between learners' spaces is distinct or 'blurred' (the extent to which 
space and seating in the classroom is organised to facilitate weakly framed social 
relationships between learners and promote learner interaction and collaboration); 
• the hierarchical relationship between the teacher and learners is 'masked' or clear (the 
degree to which the teacher's social status or position of authority and the fact that the 
teacher defines the characteristics of the instructional and regulative contexts is 
'hidden'); 
• hierarchies between learners are' masked' or clear (the degree to which learners have 
equal social status in the pedagogic relation so that possible academic hierarchies 
between them are 'hidden '); 
• communication relations between the teacher and learners are opened or closed (the 
degree to which learners can initiate interaction and control the timing, content and 
duration of teacher-learner interactions); 
• communication relations between learners and their peers are opened or closed (the 
degree to which learners have opportunities to interact and collaborate with one 
another). 
At the level of the instructional context (discursive rules), pedagogical practices are assessed 
in terms of the degree to which 
• the boundary between mathematics knowledge and everyday knowledge is distinct or 
'blurred" (the extent to which mathematic knowledge is related to everyday 
knowledge); 
• the boundary between mathematics discourse and the discourse of other subjects is 
distinct or 'blurred' (the extent to which strong interdisciplinary relations are 
promoted through the use of themes); 
• the teacher or learners appear to have control over micro selection (the degree to 
which learners have an influence over the selection activities, materials and contents 
within lessons); 
• the teacher or learners appear to have control over micro sequencing (the degree to 
which learners have an influence over the ordering of activities, contents or use 
materials within lessons); 
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• the teacher or the learners appear to have control over micro pacing (the degree to 
which learners have an influence over the pacing of activities, materials and contents 
within lessons); 
• the criteria for evaluation are implicit or explicit a priori [the degree to which the 
required mathematical procedures or principles underlying tasks or activities 
(recognition rules) are implicit a priori]; 
• the criteria for evaluating texts (realization rules) are implicit or explicit [the degree to 
which evaluation of learners' texts (products, answers, responses) focuses on what is 
present or valuable rather than on what is incorrect and 'missing']. 
Four indicators were formulated to assess learners' exposure to pedagogical practices in 
relation to each of the thirteen elements (after Neves & Afonso, 2002). For example, the 
following are the indicators developed for measuring power relations between learners' 
spaces, that is, the degree to which classification of space in the classroom facilitates weakly 
or strongly framed social relationships between learners: 
• Learners are always seated in a shared space. For example, learners are seated at 
desks or tables clustered together. (C--); 
'. Learners are mostly seated in a shared space but are sometimes seated in their own 
space (C-); 
• Learners are mostly seated in their own space but are sometimes seated in a shared 
space. (C+); 
• Learners are always seated in their own space. For example, learners are seated 
individually at desks in rows or in pairs at two-seater desks and have their own 
material. (C++). 
Classroom observations were used to study teachers' pedagogical approaches. However, 
observations were not as intensively analysed as they are in smaller-scale studies such as 
those by Morais and Neves (2001); Neves and Afonso (2002); and Morais and Pires (2002). 
Rather, the intention was to collect relatively larger-grained data but in ways that made it 
possible to generalise across classrooms. A structured lesson observation schedule44 (see 
Appendix 7) was designed so that each teacher's pedagogical approach could be 
44 The first section of the instrument was used to capture 'type of pedagogy' data. The second section was used to capture 
certain OTL data on cognitive demand, learner engagement, and exposure to word problems as described earlier in this 
chapter. 
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observer's general impression of how well the practices m the classroom matched the 
indicators for each element. Ratings for the thirteen elements were obtained by the rater's 
overall judgment of the proportion of the observation that a teacher devoted to a particular 
practice regardless of the duration of the observation. 
Essential characteristics of teacher-centredllearner-centred practices were thus identified 
through fairly coarse-grained measures as it was deemed impractical to use a model that 
based ratings on indicators which capture classification or framing over micro components of 
different lessons in relation to each element as is done in more ethnographic case studies. 
Neither was it feasible to use a model that involved standardized counts for capturing 
frequencies of particular practices and dividing counts of the number of times the practices 
occurred by the length of the observation, because classes were observed for varying lengths 
of time. According to the timetables collected from each class teacher, class periods were 
typically 30-45 minutes long. However, as already explained in section 3.2.2 of this chapter, 
some of the mathematics lessons observed spanned a number of periods rather than just the 
allocated periods and it seemed inappropriate to limit the length of observations when tIying 
to determine the pedagogical characteristics of lessons. For these reasons and reasons 
discussed in section 3.3.1, a 'trade-off was made in terms of exactness and level of detail. 
In case there was evidence of forms of practices not outlined in the indicators, the lesson 
observation instrument used made provision for brief field notes or comments on the 
elements of practice observed so that, if necessary, anomalous practices that fell beyond the 
'idealised versions' outlined in the indicators could be captured. Chapter 6 explains how a 
more empirically-based analytical framework was developed for the analysis of 'type of 
pedagogy'. 
The lesson observation instrument (see Appendix 10) was piloted in the fourth term of 2002 
to test for variability prior to the study. Piloting took place in classes at schools that were 
representative of the socio-economic status of the sample but which were participating in an 
intervention that was promoting learner-centred approaches. In other words, it was piloted in 
contexts where variations in pedagogy were not 'naturally occurring' and where learner-
centred approaches were likely to be evident. 
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3.3.1 Data collection 
Learners' level of exposure to pedagogical practices was established in three lessons 
observations of each of the thirty eight classes participating in the study. One classroom 
observation of each of the 38 grade 6 maths classes took place in each of the first three terms 
of2003. 
I decided to distribute three observations over the three terms so that the data collected 
covered each teacher teaching a variety of topics over time. The idea was to use the 
observations spanning the three terms to try to establish the type of practices typically 
experienced by each learner within hislher mathematics class. The underlying assumption 
was that, even if a teacher does not consistently use a particular pedagogical practice but 
varies his or her use of pedagogical practices, teachers still tend to predominantly adopt either 
a more teacher-centred or a learner-centred form (Hallinan, 1989 in MacFarland, 2001: 640). 
Rowan, Correnti & Miller (2002: 26) recommend that, in a developed country context such as 
the USA, roughly 15-20 observations are needed to 'derive reliable measures of instructional 
processes', 'due to variation in daily instructional practice'. In the South African context we 
still have to identify the minimum number of observations required. 
Data collection presented me with two further difficulties. The first was that across the three 
terms, data collection involved a total of one hundred and fourteen lesson observations in 
twenty four schools spread across four districts. I could not conduct this number of lesson 
observations effectively in the time available on my own, particularly as observations could 
not take place at the same time as the pre- and post-tests or when the collection of OTL data 
took place during the last two weeks of each term. Time available for observing lessons in 
the second term was further constrained in some schools in that grade 6 classes were 
occupied for 1-2 weeks in writing tests or assessment tasks and lesson observations could not 
take place during this time. In addition, my experience on other research projects had shown 
me that extra-curricular events at schools often also prevent lesson observations from taking 
place as planned. All of this could jeopardize the collection of three complete sets of 
classroom observation data on each class. 
The second difficulty was that using the classroom observation schedule to rate pedagogical 
practices within lessons entailed the use of judgments requiring understanding and 
knowledge of mathematics and, to a lesser degree of the model's theoretical underpinnings. 
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The observation schedule was open to the extent that raters were required to exercise a degree 
of judgment in rating classroom practices. The principal challenge with regards to the 
instrument was in the interpretation of the indicators. Getting other people to video lessons 
for later review and rating of lessons would have been too costly and logistically difficult to 
organize. It could also be problematic if not all teachers were willing to have their lessons 
videotaped (see for example, Collins, 2001). 
I estimated that I could observe at least a third of the lessons per term in the time available 
but realized that I would also need to engage and train three post-graduate mathematics 
students as raters or coders for lesson observations. Selection of these three raters was based 
on their background experience and qualifications as mathematics teachers, their competence 
in the two main languages of instruction at the schools (English and Afrikaans), and, at least 
an acquaintanceship with Bernstein's theory. 
I trained the three coders to reach reasonably acceptable levels of rater agreement using a set 
of videotapes and lesson transcripts of grade 7 mathematics lessons in face-to-face training 
for one day prior to the beginning of the first term of 2003. 'Revision' sessions of training 
were held for half a day each prior to the second and third terms. As soon after each lesson 
observation as was convenient, raters emailed their ratings for each lesson observation and 
their reports consisting of field notes to me for review and comment. I used their field notes 
to check the ratings given and, if any inconsistencies in field notes and ratings were found, I 
immediately asked individual raters for clarification so that queries could be resolved or 
confirmed and a measure of inter-rater reliability maintained. This iterative process formed 
an important component of ongoing monitoring and regulation of data collection. 
Because each of the raters had work obligations and engagements outside of the study, each 
of us made our own appointments for lesson observations at the schools so that data 
collection dates were spread across the 5-7 weeks available in each of the terms.4S As far as 
was possible, each rater was allocated a different teacher each term so that each teacher's 
pedagogical practices were rated by different raters in each observation. The idea was to see 
if the ratings given by each of the observers were in effect validated by the ratings of the two 
45 This was also a limitation; because some teachers spent more than the allocated time on mathematics instruction, it was 
not always possible for an entire 'lesson' to be observed from start to finish as raters had to leave before the end was 
reached due to other work commitments. 
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other observers in their lesson observations. However, using different raters and comparing 
coding results as a test for reliability was not possible in two cases. One class comprised 
predominantly SeSotho speaking learners and the teacher said he often code switched 
between English, SeSotho and isiXhosa. Only one rater was competent in SeTswana which 
is similar to SeSotho. Because of the language constraint, this same rater had to observe and 
rate all three of this teacher's lessons. Another teacher was not amenable to being observed 
by more than one rater, so all his lessons were rated by the same observer. Nevertheless, in 
all other cases different observers were used and ratings for the various lessons were later 
compared (see Chapter 6 for further details). 
The language of instruction used in all of the lessons was either Afrikaans or English. All 
four of us were competent in English and Afrikaans. In some classes isiXhosa is the primary 
language of most learners, and teachers code-switched and used English as well as isiXhosa 
in their lesson. Whenever such lessons were observed, a translator was employed to 
accompany raters and provide verbal translations of any isiXhosa classroom interactions that 
occurred during the lesson. 
Teachers always received notice in advance that a rater was coming to observe a lesson as 
teachers indicated that it was not acceptable for us to simply show up for observations. 
During the lesson observations raters sat in a comer or at the back of the classroom and 
moved around the room only when learners were busy working on tasks so as to ensure that 
the observations were as unobtrusive as possible. 
3.4. Individual learner background variables 
An assumption in this study is that the sample of schools selected all serve learners with 
fairly homogenous socio-economic backgrounds. Low socio-economic status is inferred 
from a fairly narrow indirect measure of household income, namely school fees of less than 
R200. I felt that an effort needed to be made to measure and include data in the analysis on 
other individual learner level background variables (as distinct from the 'standardised' or 
'community' proxy used for socio-economic status) such as education capital, social capital 
(Bourdieu, 1986; Coleman, 1988) and other factors associated with variations in learner 
achievement according to the international literature and more recent South African research. 
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A review of international literature and available evidence from South African research on 
the effects of background factors on learner achievement identified a number of learner 
characteristics or home background predictor variables for consideration. For example, 
although learner questionnaire data for South Afriba were unavailable for the 1995 TIMSS, 
results for most TIMSS countries showed that the more books students reported in the home, 
the better their performance. 'Strong positive relationships were also found between 
achievement and having study aids such as a computer and a study desk/table for the 
student's own use' (Beaton, 1996). In a review of available evidence from South African 
research on the effects of background factors, Seekings (2001a) reported that a regression 
analysis done by Howie & Pietersen in South Africa of available data from the 1995 and 
1999 TIMSS study for grade 12 indicated that learner achievement was 'markedly worse if 
the language of the test was not their first language.' Age was also a factor in that 'older 
students performed worse than younger ones' (Howie & Pietersen, nd in Seekings, 2001a: 
109). In another South African study, Simkins (cited in Taylor et al., 2003) similarly 
showed a strong association between grade 12 achievement and home language. 
A South African study by Anderson et al. (2001 in Seekings, 2001a: 105) showed that 
'family structure is correlated with schooling outcomes' where children who live with 'both 
genetic parents perform, on average, better than those living in any other domestic 
arrangement'. Studies by Anderson et al. (2001), Case & Deaton (1999) and Jubber (1998) 
all established 'a strong, positive relationship between mother's schooling and the schooling 
of their children' (Seekings, 2001a: 105). Simkins (cited in Taylor et al., 2003: 54) 
found that settlement type 'had a marked effect on success rates' in the overall maths and 
science matric results in 1998 and 2000. Perry (2002 in Taylor et al., 2003: 28-29) found that 
access to water was associated with learner achievement although 'the difference is not 
significant' . 
Research in the United Kingdom and United States of America has for many years shown 
differences in girls and boys school achievement (Giddens, 2001: 516-517). For example, in 
the TIMSS, boys had significantly higher mean science achievement than girls at both the 
seventh and eighth grades in many countries (Beaton et al., 1996). The second lEA science 
study conducted in 1983-84 similarly found that standard score differences for 14-year-olds 
favoured boys in participating countries (Postelthwaite & Wiley, 1992). Whilst gender has 
generally not been shown to have a strong association with school achievement in South 
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Africa (Taylor et al., 2003: 54), Simkins (cited in Taylor et al., 2003) used data from 
the 1998 October Household Survey and the 1996 Population Census to indicate that age, 
gender and settlement type jointly accounted for 30% of the variance in educational 
attainment. 
Essentially the review of literature and research on the effects of background factors on 
learner achievement indicated the following variables: 
-gender 
-age 
-family structure 
-educational level of mother or main caregiver 
-language use at home (as an operationalised proxy for race) 
-settlement type or building 
- -basic cognitive resources at home 
- -mobility 
-family expectations 
-information channels - parent/child interaction 
-norms, sanctions and network resources 
- -concurrent learning (extra mathematics lessons) 
The categories of mobility, expectations or obligations, information channels - parent/child 
interaction - norms, sanctions and network resources all draw on the concept of social capital 
(Bourdieu, 1986; Coleman, 1988). The idea is that support from social networks and 
organizations such as churches, civic groups, etc. are powerful resources for individuals, 
families and communities (Dika & Singh, 2002). According to Coleman (1990: 318), 'in a 
community where there is an extensive set of expectations and obligations connecting the 
adults, each adult can use his drawing account with other adults to help supervise and control 
his children.' Putnam (1993: 35-36, 167) similarly argues that the most important forms of 
social capital are 'features of social organizations, such as networks, norms and trust that 
facilitate action and cooperation for mutual benefit.' 
Taylor et al. (2003: 55) summarise social capital as 'a composite construct which comprises 
three forms: trust (expectations and obligations as measured by parental expectations), 
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information channels (as measured by parent-child and sibling interaction and inter-
generational closure - meaning whether parents where friendly with their children's friends), 
and norms and sanctions that promote the social good over self-interest.' Parental 
participation and engagement in children's schooling, for example, through attendance at 
school meetings, assistance with homework, and support through extra lessons, is considered 
to be associated with higher learner achievement (Floden, 2003). I thus decided to include 
information on aspects such as parentaVcaregiver attendance at school meetings and out-of 
school or concurrent mathematics learning through extra lessons. 
3.4.1 Data collection 
A learner questionnaire was constructed to collect data on the categories of background 
measures outlined above (see Appendix 11). The intention was to use data from the learner 
questionnaires to examine differences in levels of achievement gain in relation to the various 
background variables associated with learner achievement identified in the international 
literature and recent South African research. 
The proxy indicators used in the learner questionnaire for the study draw on relevant items 
from the student questionnaire used in the IEA's TIMSS. However, the construction of 
questions also took into account modifications recommended by the US Department of 
Education's National Centre for Education Statistics in a report on an investigation into 
'global usability problems' of student questionnaire items (US Department of Education 
NCES, 2001: v). This investigation tested for error rates by comparing learner reporting with 
that of their parents. In this investigation questions were revised accordingly and the revised 
items re-tested to maximize reliability, although the study also found that 'certain types of 
problems could not be corrected through minor item modifications'. 
The questionnaire was translated from English into Afrikaans and isiXhosa and was 
administered to all learners in their home language after learners had completed the post-tests 
towards the end of the third term (except for the school where learners were predominantly 
SeSotho, where translation for only one class was simply too costly so the administrator had 
to translate whilst administering the tests). All administrators were instructed to read and 
explain each question to the whole class, telling learners what was required in the primary 
language of the majority of learners or in the language of instruction, whichever appeared to 
be more effective. 
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4. SUMMARY OF DATA SOURCES AND COLLECTION 
In summary, data sources for the study are: 
• 'grade 6' pre- and post-tests; 
• grade 6 classroom observations of teachers' lessons and field notes or reports on 
lesson observations; 
• the two most comprehensive of grade 5 and 6 learners' work books or files in each class; 
• grade 5 and 6 teacher survey interviews; 
• grade 5 and 6 teachers' year or term plans; 
• reports by two grade 6 learners in each class on the daily content of instruction; 
• grade 6 learner questionnaires. 
The standardised pre- and post- tests were administered at the beginning and end of the 
academic school year. Learner questionnaires were administered together with the post-tests 
towards the end of the third term. Teacher survey interviews; examinations of teachers' year 
or term plans; the two most comprehensive of grade 5/6 learners' work books or files in each 
class; and reports by two grade 6 learners in each class on the daily content of instruction 
were carried as near as possible to the end of each term for the first three terms. Classroom 
observations took place during the first, second and third terms and were spread over the 
three terms (one per term for each class). 
4.1 Reliability and validity issues 
The following were strategies used to try to ensure reliability of data collection: 
• piloting instruments beforehand (Mouton, 2001); 
• training data collectors; 
• gathering information over various points in time rather than once off (Rowan, 2002); 
• not relying on self-report or survey approaches to data collection solely, but using 
more direct methods as well (McDonnell, 1995: 307); 
• using standardised and structured data collection procedures and instruments 
wherever possible (Seliger & Shohamy, 1989); 
• conducting quality control monitoring and moderating of data collection; 
• triangulation using different sources (Seliger & Shohamy, 1989); and 
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• where instruments are less explicit and judgments are required - using different raters 
to observe, comparing coding from different raters (Babbie & Mouton, 200 1), and 
checking field note data against the ratings awarded. 
Strategies for addressing questions of internal and external validity were: 
• trying to ensure homogeneity of SES amongst the sample in terms of SES (Seliger & 
Shohamy, 1989); 
• using random sampling procedures (ibid); 
• trying to ensure a large enough sample size and beginning with a larger than intended 
sample in case of attrition (ibid); 
• taking into account extraneous variables, specifically difference in individual home 
background variables to check the degree to which individuals from the sample 
differed in other ways than that predicted by achievement (Rowan, 2002); 
• using existing instruments, specifically the JET tests and items from the TIMSS 
student questionnaires that had been validated in other studies (Seliger & Shohamy, 
1989; Mouton, 2001); 
• drawing on a theoretical framework and methodological model for the classroom 
observation schedules that have been validated by other researchers (Seliger & 
Shohamy, 1989); 
• using empirical measures of OTL that have face and construct validity (Babbie & 
Mouton, 2001); 
• trying to take into account discrepant or inconsistent empirical data that could present 
a threat to theoretical validity (Maxwell, 1996). 
• combining statistical evidence with a strongly elaborated conceptual framework and 
explicit concept variables (Taylor et 01., 2003) . 
However, as Babbie & Mouton (2001: 124) point out, a tension usually 'exists between 
the criteria for reliability and validity' necessitating 'a trade-off between the two'. 
Because 
most of the really interesting concepts we want to study have many subtle 
nuances, and it's hard to specify precisely what we mean by them ... Very 
often, then, the specification of reliable operational definitions and 
measurements seems to rob such concepts of their richness of meaning .. . Yet, 
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the more variation and richness we allow for a concept, the more opportunity 
there is for disagreement on how it applies to a particular situation, thus 
reducing reliability. To some extent, this dilemma explains the persistence of 
two quite different approaches to social research ... (ibid: 125). 
5. DATA ANALYSIS AND INTERPRETATION 
First, descriptive statistics such as frequencies and central tendency are used to analyse and 
provide descriptive results for the four dimensions of the OTL construct, the thirteen 
elements of the 'type of pedagogy' construct, and the various individual learner b~kground 
variables. Even if measures of each of the two focal constructs are not found to be 
significantly related to achievement in the statistical analysis, they are variables of interest in 
their 'own right' (Floden, 2003: 237). 
Secondly, regressIon techniques are used to discover which of the various explanatory 
variables are significantly related to achievement gain, and to quantify their respective effects 
on achievement gain. 'Achievement gain' is measured as the difference between the pre- and 
post- tests and modeled as the response variable to the various explanatory variables. 
The relative contributions of 'Opportunity-to-Learn' and 'type of pedagogy' variables on 
individual 'achievement gains' are examined as are other individual learner background 
variables to see if any particular variables affect the dependent or response variable more than 
any other. The objective of the regression analysis is to investigate the relationship between 
the various explanatory variables and the mathematics achievement gains of the random 
sample of 1001 low SES grade 6 learners in 38 classes in 24 schools from 4 Cape Peninsula 
districts. 'From multiple regression analysis we 'can obtain results showing which variables 
are significant in their contribution to explaining variance in the dependent variable and (their 
italics) how much variance they contribute' (Seliger & Shohamy, 1989: 226). 
A series of regression models are fitted by firstly examining explanatory variables from each 
of the two constructs; then individual level learner background variables in isolation; and 
then attempting to combine them in one model. As the objective of the research is to 
investigate areas that education policy makers might profitably concentrate OD, the analysis 
focuses on OTL and 'type of pedagogy' . 
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ST AT A was the program for conducting the regression analysis. The pre-test score was 
included in all the regression models in order to account for the starting level of the learners 
when assessing the effect of predictor variables on achievement gain. As discussed 
previously, including it in the models allows the impact of the other variables on achievement 
gain to be assessed after adjusting for the starting level of the learners. 
Initially stepwise regression was used to assist in variable selection. This was specified with 
robust errors and with the schools in clusters in order to get more accurate estimates of the 
standard errors and account for the 'nested' nature of the OTL and 'type of pedagogy' data .. 
As elaborated in section 3.1 of this chapter, a feature of the methodology for this study is that, 
although the individual learner is the unit of analysis, learners within the same classes 
received the value for all of the 'type of pedagogy' and all (except one) of the OTL measures. 
Each of the models was then checked for validity by conducting diagnostics on the residuals 
and carrying out any necessary transformations. 
Once a model was found to be valid it was re-specified using STATA's svyreg commands in 
order to include the fact that the districts were strata in the study design. The resulting 
coefficients and standard errors were then interpreted. Finally outliers and influential 
observations were examined. 46 
The main objective was to carry out regression analysis using the individual learner as the 
unit of analysis so as to compare all the learners with each other. However, because 
hierarchical linear modeling (HLM), a multilevel statistical model, is often considered a more 
appropriate technique when data is of a 'nested' nature (such as learners nested within 
classes) (Bryk & Raubenbush, 1992, Lee, 1995; Rowan, 1995), a secondary analysis was 
carried out so as to compare the regression results using HLM to see whether the coefficients 
for significant variables change when individual and class level data are modeled at two 
separate levels (see Chapter 7). Briefly, the HLM focused on variation within and between 
classes by analysing data at the classroom level as well as individual learner level. The 
46 The following data manipUlation was canied out. Firstly new variables indicating both district and school were 
generated from the original school codes. All binary variables were changed to be of the 0-1 form in order to ease 
interpretation by changing values of 2 to zeros. The demographic variables were imported into STAT A as string 
variables and thus needed to be changed into numeric variables. Missing values were coded consistently across the 
dataset. Certain categorical variables from the learner questionnaire needed to be converted into a set of indicator 
variables (question 5 from the questionnaire). The variable helphomework {question 20 on the questionnaire) was 
recoded to improve on the ranked nature of the responses. 
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primary intention of the HLM was to compare the results of the regression modeling which 
overall allows more flexibility. HLM 5.4 was the software used to conduct this modeling. 
The distribution of the mathematics achievement gain of the sample is provided in section 2.1 
of Chapter 5 of the thesis together with an analysis of the relationships between the pre- and 
post-test score. A descriptive analysis of the sample of learners' OTL and a regression 
analysis of the relationship between measures of OTL and achievement are also provided in 
Chapter 5 of the thesis. A descriptive analysis of 'type of pedagogy' for the sample and 
statistical results of a regression analysis of the relationship between 'type of pedagogy' and 
the various elements of pedagogical practices and achievement gain are provided in Chapter 
6. 
Descriptive data on learner background variables is provided in Appendix 22. A regression 
analysis of the relationship between learners' individual background variables and 
achievement gain is provided in Chapter 7. Chapter 7 also provides results for the regression 
model combining all the OTL, 'type of pedagogy' and learner background variables that 
came out as significant for achievement gain in the three previous models. The chapter also 
provides a comparison of the results of regression modeling with the secondary analysis 
usingHLM. 
As a goal of the study is to make theoretical as well as empirical generalisations, the 
conceptual framework outlined in Chapter 3 is used as the basis of analysis (see Chapter 8). 
6. RESUME OF THIS CHAPTER 
The intention of the study is to conduct a medium-scale study of differences in learners' 
exposure to OTL and 'type of pedagogy' and to relate the relative effects of measures of the 
two constructs to measures oflearners' mathematics achievement gains over one school year. 
In order to ensure a large enough sample size for the statistical analysis the unit of analysis in 
the study is the individual learner. Ultimately, the research analyses data from a random 
achieved sample of 1001 low SES grade 6 mathematics learners in 38 classes in 24 schools 
from four Cape Peninsula districts. 
A relational research design is used to establish a) naturally occurring variations in the 
sample of learners' exposure to OTL and 'type of pedagogy' and b) whether there are 
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relationships between variations in measures of the two constructs and variations in measures 
of the mathematics achievement outcomes of the sample. As measures of prior achievement 
are likely to highly associated with prior exposure to the variables of interest in earlier grades 
and SES, learners' prior achievement was considered a key control variable for the dependent 
variable in the study. A further feature of the methodology used for assessing variation in 
learner's exposure to OTL and pedagogical type is that, with the exception of one individual 
level variable (the number of day's absent) learners in the same classes receive the same 
value for the 'type of pedagogy' and OTL measures. 
The ftrst requirement for measuring OTL was the construction of a Framework of Potential 
Curriculum Content to ensure that data collected across classes was comparable. Because of 
the idiosyncrasies of the version of C2005 in-use in 2003, the RNCS for the numeracy and 
mathematics Learning Area were used as the primary tool for constructing a framework. 
However, because many South African grade 6 learners are performing at lower levels than 
their grade requirements (Joint Education Trust, 2001; Seekings, 2001) and an assumption is 
that teachers are having to address gaps in learner knowledge and skills, the Framework 
includes curriculum content outlined for the Intermediate Phase as a whole (grade 4-6). The 
idea is to make it possible to portray within-grade content complexity and across-grade 
developmental complexity. 
Table 18 summarises the target variables for the study, data sources, time of date collection 
and the instruments used in data gathering. 
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ChapterS 
DATA ANALYSIS: 'OPPORTUNITY-TO-LEARN' 
As previously stated, the intention of this study is to identify the relative effects on the 
mathematics achievement gain of measures of two focus constructs, 'Opportunity-to-Learn' 
and 'type of pedagogy' whilst controlling for the SES of a sample of grade 6 learners from 
four Cape Peninsula districts. 
The first section of Chapter 5 provides descriptive results for the four key dimensions of the 
OTL construct - 'content coverage by cognitive demand', 'content exposure', 'curricular 
coherence', and 'curricular pacing'. The second section presents results from the first of a 
series of four regression models, modeling predictor variables of 'Opportunity-to-Learn' to 
discover which, if any, of the OTL measures are significantly related to achievement gain. 
However, in response to the findings on OTL presented in section 1 and 2, I decided to 
explore the relationship between the pre-test and post-test scores and curricular pacing to 
check whether measures of OTL might be more important in relation to overall achievement 
status than to gain over one school year. The third section of the chapter outlines results of 
this exploration. 
1. DESCRIPTIVE ANALYSIS: 'OPPORTUNITY-TO-LEARN' 
1.1 Content coverage by cognitive demand 
Section 1.1 provides a descriptive analysis of 
• 'content coverage and emphasis', the mathematics topics and sub-topics actually 
taught during the course of the school year and the emphasis given to or amount of 
time spent on the various contents (for example, variations in how many lesson 
periods devoted to particular topics or sub-topics); 
• 'content by cognitive demand'; and 
• 'exposure to word problems' 
Content coverage and emphasis 
When data collection on content coverage and emphasis for all three terms for each grade 6 
class at each school had been completed, information from the three terms for each class was 
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captured onto a single copy of the Grade 6 Mathematics Curriculum Coverage, Exposure, 
Coherence and Pacing Instrument. The Framework of Potential Curriculum Content on the 
Instrument comprising curriculum content outlined in the RNCS for the Intermediate Phase 
as a whole (grade 4-6) was used to obtain a detailed description of the content made available 
to each of the grade 6 learners in the fIrst three terms of 2003 in terms of content complexity 
and emphasis. 
With these data, it was possible to compare the Intermediate Phase mathematics content on 
the Framework with what was actually made available to learners. I was able to calculate the 
percentage of the 1001 grade 6 learners who had covered each of the Intermediate Phase sub-
topics on the Framework at specifIc grade levels as follows: 
Content levels 
Grade 4, 5 or 6 
Percentage of learners 
who covered 
0-100% 
The data also allowed me to estimate the percentage of grade 6 learners who were taught the 
minimum content considered necessary for grade 6. I was able to calculate the estimated 
average number of lessons actually spent on the various sub-topics where they were covered 
and to compare the emphasis given to grade 6 level sub-topics with the estimated ideal 
number of lessons on the Framework. 
For example, the following is an extract of aggregated results for grade 6. The content 
outlined in the Framework is presented to assist the reader in interpreting the information. 
Grade 6 SUb-topics covered by half (50%) or more of the grade 6 learners are shaded. In 
other words, shading indicates that at least 50% of grade 6 learners had an opportunity to 
learn that particular grade 6 content. The numbered boxes of sub-topics which are related to 
the grade 6 expectations are also shaded. If grade 6 content is not shaded, this indicates that 
less than 50% of the sample of learners had an opportunity to learn that particular content. 
'X' indicates that less than one lesson was spent on a sub-topic. 
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The data reveals the following patterns of 'content coverage' for the 1001 grade 6 learners. 
By mid - September 2003 (the end of the third quarter) 
• on average grade 6 learners covered 29% of all the Intermediate Phase (IP) sub-topics 
on the Framework of Potential Curriculum Content but the percentage of IP sub-
topics covered in grade 6 ranged from 12% to 70%. 
• the average coverage of sub-topics considered essential for the grade 6 level in grade 
6 was 22% of those on the Framework of Potential Curriculum Content but the 
percentage of grade 6 level topics covered ranged from 5% to 55%. 
The grade 6 content coverage and emphasis data reveal that there are enough commonalities 
in terms of the outcomes emphasized and the sub-topics covered across grade 6 to indicate 
the curriculum generally made available to the 1001 learners in grade 6 (see Appendix 13). 
To recap: Data reveal evidence of low content coverage (slow across grade pacing) in terms 
of the number of topics covered in grade 6. They also show that the sample of grade 6 
learners spent more time on sub-topics they were expected to have covered in grade 4 and 5 
than they did on sub-topics at the level expected for grade 6. 
Content by cognitive demand 
The five content and cognitive complexity levels provided in Chapter 4 were used to analyse 
variations in learners' cognitive levels of engagement with mathematics content in the lesson 
observations. Interestingly, data show that the content level in 60% of the 114 lessons 
observed was mostly at the level considered essential for grade 6. This could indicate 
'researcher effects' in that teachers may have decided to focus on grade 6 content when they 
were observed (Seliger & Shohamy, 1989: 109). The content level was mostly below that 
expected for grade 6 in 36% of all the lessons observed (in 8% of these lessons the content 
was mostly at Foundation Phase level). In 4% of the lessons the content level was higher 
than that expected for the Intermediate Phase. 
However, the cognitive level at which learners were engaged with the content in 22% of the 
lessons was deemed to be low, for example, learners were mainly engaged in tasks such as 
drawing, colouring, or at conceptual levels that did not progress to engagement with 
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specialized mathematical procedures or principles. An illustrative indication of this category 
from field notes of a lesson observation is provided in Appendix 14. 
In 41 % of the lessons learners were engaged in routine mathematics procedures, which did 
not progress to engagement with underlying knowledge principles. In 30% of the lessons, 
learner engagement was mostly at procedural levels with evidence of some engagement with 
underlying mathematical principles. As this is the category which was most prevalent, it is 
exemplified in the following illustrative extract of 'engagement mostly at procedural levels' 
from field notes. It is important to note that the field notes are not 'raw data' but consist of 
the rater's reconstructions or interpretations of the observations. 
Illustrative extract from field notes of 'engagement mostly at procedural levels' • 
The lesson focused on distinguishing between those numbers that are divisible by 2 and those 
that are divisible by 3. The teacher provided procedures for determining divisibility on the 
chalkboard. By the time learners began the seatwork tasks, they knew that by adding the 
digits of a number, they could determine whether it was divisible by 3 if the sum of its digits 
was either 3, 6 or 9. If the sum yielded a number of 2 or more digits, they could continue the 
summation process until they got a single digit of either 3, 6 or 9 (for divisibility by 3). The 
procedure for determining divisibility by 2 was similarly made explicit, for example, 'see 
whether the (whole) number ends with a 2, 4, 6, 8 or 0 '. The exercise that the teacher gave 
learners to do was on a photocopied page which also offered an explanation about 
divisibility of numbers other than 2 and 3. This was the only explicit form of generalisation 
that learners were exposed to with regard to divisibility but the teacher did not directly refer 
learners to this text in the lesson. 
In just 7% of the lessons observed learners were apparently engaged to a greater extent with 
mathematics knowledge principles. An illustrative indication of this category of learner 
engagement from field notes of a lesson observation is provided in Appendix 14. 
To recap: Data indicate that 71 % of the learners were engaged with mathematics content at 
procedural levels with, at most, a low degree of engagement with mathematics knowledge 
principles. One third of the learners were engaged either with content that was below the 
grade 6 level or at very low cognitive levels that did not progress to engagement with any 
form of specialized mathematics knowledge. 
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Exposure to word problems 
The other component of the 'content coverage by cognitive demand' variable included in the 
study is learners' levels of exposure to word-problems. None of the learners appeared to 
have high levels of exposure to word problems in the lesson observations. 34% of the 
learners apparently had no exposure to word problems in any of the three lessons 
observations. 42% of the learners experienced low levels of exposure to word problems in 
the lessons observed. There was evidence of higher levels of exposure to word problems for 
the remaining 24% of the learners. 
To recap: Data indicated that 76% of the learners had no or low levels of exposure to word 
problems. 
1.2. Content exposure 
The next section provides a descriptive analysis of 'content exposure' - measures of the 
absolute amount of time actually spent engaged with mathematics content as opposed to the 
amount of time allocated for mathematics instruction. This 'time on task' and 'academically 
engaged time' variable was measured in terms of a) the number of pages of work in the two 
most comprehensive of learner's workbooks in each class by the end of the third term, b) the 
extent to which all learners in each class were equally engaged with mathematics in the three 
observed lessons, and c) the number of days each learner was absent as reflected in class 
attendance registers. 
58% of the grade 6 learners appeared to be equally engaged in the assigned mathematics 
work in all three lesson observations. 24% of the learners appeared to be equally engaged in 
two of the three lessons observed. 8% of the learners appeared to engage equally in 
mathematics work in just one of the three lessons observed. 11 % of the learners were not 
equally engaged in mathematics work all three lesson observations. 
Available data indicated that the average number of days learners were absent was 8 days 
(median of 5 and a mode of 0). The number of days absent ranged from 0 to 66 days with a 
Standard Deviation (SD) of 8.3 indicating that most learners had fairly low levels of 
absenteeism. 
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The other 'content exposure' data showed that by the end of the third term, the sample of 
grade 6 learners had on average 121 pages of work in their maths notebooks (median of 125 
and a mode of 119). The number of pages of work in mathematics notebooks ranged from 49 
to 214 with a moderate SO of 41. 
To recap: For 58% of the learners, engagement of the entire class in mathematics work was 
evident across all three lessons observations. In 42% of the cases, some learners were 
noticeably off task in at least one of the three lesson observations. On average, by the end of 
the third term, learners had 121 pages of work in their maths notebooks. The average number 
of days learners were absent was 8 days. With a few exceptional cases, measures of central 
tendency show that content exposure measured as the number of days absent and the number 
of pages of work in notebooks was not that variable for most of the sample. 
1.3. Curricular coherence 
The following section provides descriptive data on 'curricular coherence' which is the extent 
to which grade 6 mathematics content and topics are presented in a logical and sequential 
order across the academic school year in terms of developmental complexity. 
Curricular spread in 50% of the cases showed good spread of outcomes across the three 
terms. Curricular spread in 24% of the grade 6 cases was deemed to show poor spread of 
outcomes across the three terms. Curricular spread in 26% of the cases showed some spread 
of outcomes across the three terms. 
Curricular sequencing in only 8% of the cases reflected good sequential development of 
mathematics concepts or procedures with isolated exceptions. Curricular sequencing in 76% 
of the cases mostly did not reflect sequential development of mathematics concepts or 
procedures. The remaining 16% of the cases fell in-between these two categories - and 
reflected some sequential development. 
To recap: Whilst the spread of outcomes across the three terms was generally good, curricular 
sequencing across the three terms for 76% of the learners was deemed very poor in that the . 
order in which topics were covered mostly did not reflect internal disciplinary principles 
through sequential development of mathematics concepts or procedures. 
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1.4. Curricular pacing 
The section that follows provides descriptive results for 'curricular pacing' - measures of 
each school's structuring or pacing of curriculum across adjacent grades or across grade 
developmental complexity. In the study pacing across the Intermediate Phase grade adjacent 
to grade 6, namely, grade 5, was measured to determine whether learners experienced 
conceptual advancement in mathematics content across grades. 
Data on mathematics 'content coverage' and 'content emphasis' (the number of lessons spent 
on each of the topics or sub-topics) for grade 5 were collected at each school through the use 
of the Survey of Curriculum Content Emphasis Instrument developed for grade 5. Data 
collected in 2003 on content coverage and emphasis in grade 5 mathematics classes at each 
school were used to infer the grade 5 mathematics content that each of the 1001 grade 6 
learners had covered the previous year. This allowed me to calculate the percentage of the 
sample of grade 6 learners exposed to each of grade 5 sub-topics in their first three terms in 
grade 5. I was also able to calculate the estimated average number of lessons actually spent 
on the various SUb-topics where they were covered and to compare this with the estimated 
ideal number of lessons for grade 5 sub-topics on the Framework. 
In the following extract from the grade 5 analysis, grade 5 sub-topics covered by at least 50% 
of the sample are shaded. In other words, shading indicates evidence that in at least 50% of 
the grade 6 learners had an opportunity to learn that particular grade 5 content. If grade 5 
content (see boxes in the first column) is not shaded, this indicates evidence that less than 
50% of the sample had had opportunities to learn that particular content in grade 5. 'X' 
indicates that less than one lesson was spent on a SUb-topic. 
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An analysis of 'content coverage and emphasis' in grade 5 and 6 reveals the following 
interesting patterns of curricular pacing for the sample of 1001 learners. Data indicate that by 
the end of the third quarter 
• in both grade 5 and 6, curricular attention was strongest for two of the five RNCS 
outcomes, namely Learning Outcome (LO) 1: Number, Operations and Relationships; 
and L04: Measurement. The mathematics curriculum made available to the sample 
ofleamers in grade 5 and 6 was primarily one of Number and Measurement. 
• In grade 5 no one sub-topic in three Learning Outcomes, namely LO 2: Patterns, 
Functions and Algebra, LO 3: Space and Shape (Geometry) or LO 5: Data Handling 
was covered by 50% or more of the 1001 learners. In grade 6, only one sub-topic of 
LO 2: Patterns, Functions and Algebra and LO 5: Data Handling on the Framework 
was covered by 50% or more of the classes. None of the sub-topics in LO 3: Space 
and Shape (Geometry) on the Framework was covered by 50% or more of the grade 6 
learners. This indicates that there is wide variability amongst the sample in terms of 
the sub-topics covered or not covered for these three outcomes in both grade 5 and 6. 
• Only 19% of the sub-topics on the Framework of Potential Curriculum Content 
considered essential at the grade 5 level were covered by 50% or more of the learners 
in grade 5. Only 20% of the sub-topics on the Framework considered essential at the 
grade 6 level were covered by 50% of more of the learners in grade 6. 
• Data on grade 5 content coverage indicate that the average coverage of all the sub-
topics considered essential at the grade 5 level was 29%. However, the percentage of 
the grade 5 sub-topics covered in grade 5 ranged from 4% to 70%. 
• 71 % of the sub-topics covered by 50% or more of the learners in grade 6 were also 
covered in at least 50% of the classes in grade 5. Evidently only 29% of the sub-
topics covered by 50% or more of the learners in grade 6 were introduced for the first 
time in grade 6. 
To recap: Although the common emphasis on Number and Measurement evident at the grade 
5 and 6 level is in line with the very broad· guidelines for allocating time for each of the five 
mathematics outcomes in the Intennediate Phase originally suggested in Draft number 2 of 
the MLPPG (NDoE, nd) overall curricular attention for the other three LOs in both grades 
appears to be much weaker. Certainly levels of sub-topics for the three outcomes covered by 
50% or more of the learners are extremely low. 
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Descriptive data show that learners are spending more time on SUb-topics that they were 
expected to have covered in earlier grades than they do on sub-topics at the level expected for 
their grade. Data reveal evidence of slow curricular pacing across grades 5 and 6. Poor 
pacing across grades appears to be leaving learners 'farther and farther behind' (Smith, Smith 
& Bryk, 1998: 2). Descriptive data also suggest that similar content and concepts are being 
taught 'again and again' and that the 'classroom life' of learners consists 'of repetitive cycles 
of basic skills instruction' (ibid: 22) as well as 'gaps in instruction' (ibid: 26). Indications are 
that learners are experiencing 'delays, repetitions, and/or skips in core knowledge and skills 
in ways that seriously diminish their chances for success in school and, in particular, on tests 
used to measure their knowledge and their progress' (ibid: 29). 
Section 2 of this chapter presents the statistical analysis of the influence on OTL on learners' 
mathematics achievement. 
2. STATISTICAL ANALYSIS: 'OPPORTUNITY-TO LEARN' 
The overall objective of the statistical analysis is to investigate the relationship between the 
mathematics gains of the 1001 low SES grade 6 learners and the explanatory variables. 
However, before any models were built, the distribution of the mathematics gain scores of the 
learners was explored. 
2.1 Distribution of gain scores 
When the distribution of the mathematics achievement gain of the 1 001 learners measured as 
the difference between the pre- and post test scores was explored, the boxplot (figure 5) 
below shows the distribution of gain to be fairly symmetrical, approximately normal with 
some extreme values on the both the lower and upper end. 
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The variables that had the highest correlation with achievement gain were levels of cognitive 
demand (a correlation co-efficient of 0.28) and learners' absentee rate (number of days 
recorded as absent in the attendance register) (a correlation co-efficient of -0.12). However, 
it was also evident that some of the OTL variables were highly correlated with each other. 
Measures that were very highly correlated included grade 6 content coverage47 (across grade 
framing over pacing) measured as the number of Intennediate Phase topics covered in grade 
6 and as the number of grade 6 topics (0.93). Grade 5 content coverage measured as the 
number of Intermediate Phase topics covered in grade 5 and the number of grade 5 topics 
covered (0.98) were also very highly correlated. In other words, it seems that where content 
coverage in general was high, learners tended to cover more sub-topics at the expected level 
for their grade. 
Fairly high correlations were also evident for the variable for curriculum coherence (across 
grade framing over sequencing) and grade 6 content coverage (across grade framing over 
pacing) measured as the number of Intennediate Phase topics covered in grade 6 (0.56) as 
well as the number of grade 6 topics (0.55). Furthennore, content exposure measured as the 
number of pages in the grade 6 workbooks correlated with grade 6 content coverage 
measured as the number of Intennediate Phase topics covered in grade 6 (0.43) and with the 
number of grade 6 topics covered (0.34), as well as with the variable for curriculum 
coherence (0.32). In other words, the data indicated an association between content exposure 
I'time on task', content coverage (both across grade framing over pacing variables), and 
curriculum coherence (across grade framing over sequencing variable). 
Interestingly content exposure measured as the number of pages in the grade 6 workbooks 
also correlated with grade 5 content coverage measured as the number of Intennediate Phase 
topics covered in grade 5 (0.32) and the number of grade 5 topics covered (0.4). It was 
therefore evident that quite a few of the explanatory variables for OTL were correlated with 
each other and multi-collinearity was likely to occur, stepwise regression was used in an 
attempt to deal with this together with the dropping of the measure of the number of 
Intennediate Phase topics covered in grade 5 and in grade 6. 
47 For the statistical analysis of the variable • content coverage', the model used was a simple count of 'whether or not' 
there was evidence that each of the possible 221 Intermediate Phase sub-topics on the Framework had been taught in 
the first three terms of2003. 
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The categorical variables for exposure to word problems and the extent to which alllearners 
in each class were equally engaged with mathematics in the three observed lessons were also 
examined in terms of their relationships with achievement gain. These relationships were 
explored using boxplots. The boxplots in figures 6 & 7 show that neither of the variables had an 
effect on achievement gain although a barely discernible pattern is very slightly evident. 
Figure 6: Achievement gains by exposure to word problems 
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This could be because these variables were too crudely measured. 
The relationship between curriculum coherence (across grade framing over sequencing) and 
across grade framing over pacing or grade 6 content coverage was also examined. The resulting 
boxplot (figure 8) below showed a very clear pattern with higher curriculum coherence being 
associated with higher content coverage (the median or central tendency as indicated by the line 
in the boxes rises quite steadily) suggesting that good logical across grade framing over 
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sequencing can lead to more coverage, that is, an increase in across grade framing over 
pacing. 
Figure 8: Grade 6 content coverage by curriculum coherence 
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2.2.2 Model building 
As stated earlier, the pre-test score was included to adjust for the starting level of the learners. 
The stepwise regression resulted in three variables -level of cognitive demand (a measure of 
'content by cognitive demand'), learner absenteeism (a 'content exposure' measure), across 
grade framing over sequencing (the 'curriculum coherence' variable) being significant. 
However, one of these variables, across grade framing over sequencing had a coefficient 
with an unexpected negative sign. This suggested that an increase in the rating for curricular 
coherence (good sequential development of mathematics topics) was associated with a 
decrease in achievement gain. This interpretation was counter-intuitive and examined 
further. 
Firstly the 95% confidence interval included zero (the p-value was 0.121). Examining the 
boxplot for achievement gain by curriculum coherence revealed a fairly constant relationship 
with the exception of curriculum coherence rated as 6 (that is, as reflecting good sequential 
development of mathematics topics) which had the lowest average achievement gains. Only 
one class of learners had a rating of 6 for curriculum coherence and if some other factor had 
negatively affected the achievement gain of that class, this could have resulted in the counter-
intuitive interpretation. The model was therefore refitted excluding the one class with a 
curricular coherence score of 6. This resulted in the curriculum coherence variable having a 
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p-value of 0.265 and no longer being significant. The variable was therefore excluded from 
the model. 
The underlying assumptions of the model were first checked before going on to interpret the 
coefficients. 
2.2.3 Model cbecking 
The underlying assumptions of multiple linear regression were checked by examining the 
distribution of the residuals. As the residuals should be approximately normally distributed 
with a mean of zero and with constant variance, signs of non-normality or non-constant 
variance were looked for. The graphs for the final model used can be found in Appendix 17. 
Both the histogram and the normal probability plot indicated that the residuals were 
approximately normal. Plotting the residuals against the fitted values showed that the 
variance of the residuals appeared to be constant. The residuals were also plotted against the 
two explanatory measures, cognitive demand and absenteeism. The residual variance 
appeared to be fairly constant for cognitive demand but definitely not constant for the 
absenteeism measure with the spread of the residuals being wider for smaller values of 
absenteeism. 
The absenteeism measure was very positively skewed, that is most learners had fairly low 
absenteeism levels. This skewness was probably the reason for the non-constant residuals. 
Thus the absenteeism measure was transformed by taking its log and the new measure was 
then included in the model. 
The new model with logabsent included was rechecked. The distribution of the residuals 
remained very much the same with regards to normality and constant variance (both against 
the fitted values and against cognitive demand - see Appendix 17). The transformed variable 
was plotted against the residuals and it appeared as if the transformation improved the 
problem of non-constant variance. The measure logabsent was therefore included in the 
model in place of absenteeism. 
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2.2.4 Model interpretation 
The significant measures are displayed on Table 20 below together with their coefficients, 
standard errors, p-values and confidence intervals: 
Table 20: Output of Modell 
Variable Coefficient StdE"or P-value 95% Confulence Interval 
Cognitive demand 0.66 0.13 0.000 (0.38 ; 0.93) 
Logabsent -0.24 0.12 0.05 (-0.48; 0) 
A one unit increase in the cognitive demand rating is associated with an increase in 
achievement gain of 0.66 points, holding all other measures constant. A 5 unit increase in 
cognitive demand would therefore be associated with a 3.3 point increase in achievement 
gain. 
A one unit increase in logabsent (a 2.7 day increase in absenteeism) is associated with a 
decrease in achievement gain of 0.24 points, holding all other measures constant. A 2 unit 
increase in logabsent (a 7.4 day increase in absenteeism) would therefore be associated with a 
0.48 point decrease in achievement gain. 
The model was also refitted without the pre-test score to get an idea of its confounding effect. 
Ignoring the starting level of the learner led to the coefficients of cognitive demand and 
logabsent being overestimated by 7% and 25% respectively. 
2.2.5 Checking outliers and influence 
Figure 13 in Appendix 17 also showed the presence of 2 clear outliers (learners 764 & 841) 
along with several other outlying observations (learners 250, 851, 218, 401). These are 
examined closer by looking at their profiles on Table 21. 
Table 21: Outliers from Modell 
Learner # Gain Cognitive Demand Logabsent 
218 -16 22 0.698 
250 42 19 0.698 
401 -16 21 1.947 
764 -32 13 1.947 
841 51 22 2.198 
851 39 22 2.304 
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It is best to interpret this in light of the summary statistics of these variables on Table 22. 
Table 22: Summary statistics: Model 1 
Gain Cognitive DellUlnd Logabsent 
Mean 9.96 19.9 1.09 
Min -32 9 -4.61 
Max 51 27 4.19 
Learner 218 had a negative gain but with an above average cognitive demand value and a 
fairly low value for logabsent. The model therefore cannot explain this person's poor 
performance. 
Leamer 40 I also had a negative gain with an above average cognitive demand value and a 
slightly high value for logabsent. 
Leamer 764 had the worst gain in the sample of -32, a fairly low cognitive demand value, and 
a slightly high value for logabsent. This person's profile does not explain why he/she did so 
badly. 
Learner 250 experienced a high gain with fairly average values for the 2 explanatory values. 
Learners 841 and 851 both had high gains associated with slightly higher cognitive demand 
and logabsent values. 
The outliers therefore consist of the extreme cases in the sample, in other words, those people 
that did very badly or very well. The profiles of these people in terms of the two explanatory 
measures do not provide sufficient information for the model to fit these cases well. This is 
not surprising since the model only explains slightly less than 10% of the variation in 
achievement gain and using only these two measures will not result in accurate predictions of 
achievement gain. 
Influential observations were checked for by generating both Cook's Distance, and DFBETA 
statistics. No highly influential observations were found. 
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To recap: The modeling of predictor variables of 'Opportunity-to-Learn' confirmed the 
importance of 'content by cognitive demand' and 'content exposure' for achievement gain. 
Individual level data on absenteeism support the notion that more time spent in mathematics 
classes is related to achievement gain. However, the fact that the regression analysis showed 
no significant relationship between content coverage and achievement gain was rather 
unexpected given that OTL measured as content coverage and content exposure is the only 
classroom variable found to be significantly related to achievement growth in international 
studies. 
3. EXPLORING THE RELATIONSHIP BETWEEN OVERALL 
ACHIEVEMENT STATUS AND OTL 
The descriptive data had revealed evidence of slow curricular pacing across grades 5 and 6 
signalling that learner under-preparedness was a cause for .concern. A cursory examination of 
data on the average gain for each class over the school year suggested that, whilst the average 
gain was not generally greater for those classes where content coverage in both grade 5 and 6 
was high, the average pre-test and post-test score for classes with higher coverage in both 
grades tended to be higher relative to other classes. Although as explained in section 2.3 of 
Chapter 4, I had made the research decision to focus on the relationship between the 
mathematics gains of the sample of 1001 learners and the key explanatory variables, I had 
also considered whether the effects of OTL may not in fact 'show up' in a 'before and after' 
measure such as gain because the effects accumulate over a longer period of time as is 
asserted by Schmidt & Burstein (1992) and Rowan, Correnti, & Miller (2002). This together 
with the counter-intuitive findings in the regression modeling led me to hypothesize about 
whether OTL might function differently and that an alternative analysis and research design 
might show the cumulative effects of across-grade pacing on achievement growth. I decided 
to investigate whether levels of curricular pacing were associated with mathematics 
achievement scores rather than gain across a single year. 
With this in mind, the relationship between the pre- and post-test scores and levels of 'content 
coverage' in grade 5 and 6 was explored. Before this was done, the distribution of the pre-
and post-test scores and the relationship between the pre- and post-test scores was examined. 
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3.1 Distribution of the pre- and post-test score 
Table 23 summarises the distribution of the pre-test scores and post-test scores of the 1 001 
learner. 
Table 23: Summary statistics of pre- and post-test scores 
Mean Median Mode SD Min score MlIXscore 
score 
Pre-test 31 26 9 20.1 1 103 
Post-test 41 37 41 23.4 0 106 
The standard deviation indicates that scores are distributed quite widely within the sample. 
Histograms show that both the pre- and post- test scores are positively skewed, that is, the 
number of lower scores is relatively higher than the number of higher scores. This confirms 
quite high levels of under-achievement for the sample at the beginning and at the end of the 
school year. 
3.2 Relationship between the pre- and post-test score 
The pre-test score is positively associated with the post-test score, showing that, in general, 
learners who did well on the pre-test score also tended to do well in the post test score. A 
Speannan's correlation coefficient of 0.91 indicates that this association is strong. 
3.3 Relationship between the pre- and post-test scores and content coverage 
The relationship between the pre-test score and coverage of grade 5 topics was then 
investigated to see whether coverage of grade 5 topics affected the pre-test -score or starting 
level of the learners. The pre-test score had a correlation of 0.35 with the grade 5 topics 
suggesting a positive relationship. This was examined further with the following scatterplot 
(figure 16.1) which suggested a weak pattern with higher average pre-test scores tending to 
be associated with higher grade 5 topic coverage at any rate up until coverage of 48 topics. 
Only two schools involving 6 classes covered more than 48 topics. A slightly downward 
trend is evident when coverage is higher than 48 suggesting a quadratic relationship, that is, 
at a certain point, coverage may have been too fast for learners or teachers may have tried to 
cover too many topics with little depth. 
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The pre-test score W;l8 then rC!,r~, sed on the numher of grade 5 topics covered in grade 5 (oul 
ora possible 125) and this resulted in grade 5 lopic coverage being highly significant (pvalue 
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The relationship helween [he post-test .>co .. " and coverage of grade 6 topic~ m grade (i (out of 
a possible 130) was abo investigated to see whether topic coverdge in grade (i affected the 
po~t-test ,con:: or ~nd levd of the learners. The post-test score had a corrdation of 0.23 with 
the number of grade 6 topics covered in grade 6 suggesting a posilive rd:lIionship. A 
~catterpjot (~ee fi gure 1(1.2 below) ,ugge,ted a modest paltem wlth higher average po~t-!e,t 
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The posHe,t ,core variable was then regressed on grade Ii topic coveraf!.e and thi, too 
resulted in contelll coverage being significant (pvalue 0.025) with a posI tive cocllicienl of 
O. J 8 (95~··;' <"<lIlfidenl'e illlerval of 0.02 10 0.34). 
To recap: CUrric1</"" p"cing appears as a poten tial variable for exploration. not in relation to 
achievement gam as expected, bllt in rebtion to ovendl w."h;(".Iemenl slalll.I·. Data suggest 
that, up to a pOll1t, gre,ller al'm" grade/s cOlllen! coverage COliid be ilssocinted wilh higher 
matbematics score, rather than increases in achievemenl gam across a sin:~le >ehool year. 
rhe weak aSSOClatlOn in tbis srudy is not too surprising wben one l'on,,~ers that we are 
looking at narurally occurring differences in l'urriClllar pacing where even the best classes 
were not n posed to optimal levels of cllrricular coverage. 
The indication (hat content coverage may be related to overa ll achievement starus as opposed 
to gain is most interesting. It suggests the idea Ihat greilter content cover"g" ov~r a numher 
of ,chool years (curricular pilcingl may be il"oeimed with Ingher mathematics achievement 
scores r"ther th,m to mcreases m m;iliewmen/ gain across a single scbool yeilr. Although tillS 
sllldy W,IS not set up to lll\"eslIgate the 'Cllillulative ' etle~t of ~UTTlClilar pa~ing has on 
'overall' growth in achievement - data signal that this is an avenue for future study. The data 
exploration intimates that curricular pacing may have an across grade effect which is not 
necessarily evident when one examines gain within a year in a model using only pre- and 
post-test scores. 
4. RESUME OF TIDS CHAPTER 
Descriptive results for the four key dimensions of the OTL construct, namely 'content 
coverage by cognitive demand', 'content exposure', 'curricular coherence', and 'curricular 
pacing' showed that 
• for 71 % of the learners engagement with mathematics content was mostly at 
procedural levels with, at most, a low degree of engagement with underlying 
principles 
• 76% of the learners apparently had no or low levels of exposure to word problems. 
• engagement of the entire class in the mathematics work was evident across all three 
lessons observations in 58% of the cases 
• on average learners were absent 8 days 
• on average the number of pages of work in learners' workbooks was 121 pages. 
• curricular spread of outcomes across the three terms for 50% of sample was deemed 
good, however. curricular sequencing across the three terms was deemed very poor 
or poor for 94% the sample 
• most grade 5 and 6 learners spent more time on sub-topics they were expected to have 
covered in earlier grades than they did on sub-topics at the level expected for the 
grade. Data appear to mirror Smith, Smith & Bryk's (1998) fmdings in the US 
described in Setting the Pace: Opportunities to Learn in Chicago Public Elementary 
Schools where a 'steady exposure to slow pacing' within and across grades appeared 
to be leaving certain learners 'farther and farther behind' (ibid: 2). 
Statistical data exploration showed the distribution of the mathematics gain of the sample to 
be fairly symmetrical, approximately normal with some extreme values on both the lower 
and upper end. 
Modeling using only the predictor variables of 'Opportunity-to-Learn' to discover which if 
any of the OTL measures are significantly related to achievement gain, showed a relationship 
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between an increase in content by cognitive demand and an increase in achievement gain. 
Modeling also showed a relationship between an increase in learner absenteeism (a content 
exposure/time on task variable) and a decrease in achievement gain. However, the 
significance of these variables in the relationship with achievement gain still needed to be 
tested in a model which combined all the significant OTL, 'type of pedagogy' and learner 
background variables to establish which of the variables from each of the 'explanatory 
constructs' contributes the most to increases or decreases in gain (see Chapter 7). 
An examination of the distribution of the pre- and post-test scores showed that both the pre-
and post-test scores are positively skewed. In other words, the number of lower scores is 
relatively higher than the number of higher scores. Exploration of the relationship between 
the pre- and post-test score showed that, in general, learners who did well on the pre-test 
score also tended to do well in the post-test score. 
Data exploration of the relationship between the pre- and post test scores (learners' overall 
achievement status) and content coverage indicated a possible weak pattern with higher 
average pre-test scores tending to be associated with higher grade 5 content coverage and 
higher average post-test scores tending to be associated with higher content coverage in grade 
6 content. Although no obvious inferences can be made, the unanticipated fmding indicates 
that greater coverage of topics in earlier grades could be related to learner's overall 
achievement growth as opposed to growth across a single year. It suggests that higher 
mathematics achievement scores could be associated with higher curricular pacing over a 
number of school years rather than with increases in achievement gain across a single school 
year. The implication is that the across grade effects of OTL need to be considered in a 
different model which assesses cumulative effects of curricular pacing on achievement over a 
much longer period of time. 
A related findings from the data exploration is that the relationship between curriculum 
coherence (across grade framing over sequencing) and across grade framing over pacing 
(grade 6 content coverage) showed a very clear pattern with higher curriculum coherence 
being associated with higher content coverage suggesting that good logical macro sequencing 
can lead to more coverage, that is, an increase in macro pacing. Further data exploration 
showed that content exposure measured as the number of pages in the grade 6 workbooks 
correlated with grade 6 content coverage measured as the number of Intermediate Phase 
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topics covered in grade 6. This implies that more 'time on task' in class could also be related 
to higher post-test scores though an increase in coverage. 
Chapter 6 provides a descriptive analysis of learners' exposure to pedagogical practices as 
well as the statistical results of modeling the relationship between 'type of pedagogy' and 
achievement gain. 
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Chapter 6 
DATA ANALYSIS: 'TYPE OF PEDAGOGY' 
The first section of this chapter explains how a more empirically-based analytical framework 
was developed for the analysis of 'type of pedagogy' . Section 1 also provides a descriptive 
analysis of 'type of pedagogy' and the thirteen elements of pedagogical practice. The second 
section provides results from the second of the series of four regression models, modeling 
variables from the 'type of pedagogy' construct to discover whether pedagogical type and/or 
particular elements of practice are significant for achievement gain. 
1. DESCRIPTIVE RESULTS: 'TYPE OF PEDAGOGY' 
As outlined in Chapter 4, pedagogical practices in the classroom were measured in relation to 
the following thirteen key elements derived from Basil Bernstein's theoretical and conceptual 
framework. At the level of the regulative context, pedagogical practices were measured in 
terms of the degree to which 
• the boundary between the teacher's and the learners' space is distinct or 'blurred'; 
• the boundary between learners' spaces is distinct or 'blurred'; 
• the hierarchical relation between the teacher and learners is 'masked' or clear; 
• the hierarchical relations between learners are ' masked' or clear; 
• communication relations between the teacher and learners are opened or closed; 
• communication relations between learners and their peers are opened or closed. 
At the level of the instructional context, pedagogical practices were measured in <terms of the 
degree to which 
• the boundary between mathematics and everyday discourse is distinct or 'blurred'; 
• the boundary between mathematics discourse and the discourse of other subjects is 
distinct or 'blurred'; 
• the teacher controls or learners appear to have control over micro selection (selection 
within lessons); 
• the teacher controls or learners appear to have control over micro sequencing; 
• the teacher controls or the learners appear to have control over micro pacing; 
• the criteria for evaluation (recognition rules) are implicit or explicit a priori; 
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• the criteria for evaluating texts (realisation rules) are implicit or explicit; 
In the lesson observations the thirteen internal features of 'type of pedagogy' were measured 
through the use of four indicators of the strength of their classificatory (power) or framing 
(control) relationships. The indicators drew primarily on Bernstein's theoretical framework. 
Strong values of framing or classification that is, F+/C+, were represented as Fl or Cl and 
very strong values that is, F++/C++, as F2 or C2. Weak values of framing or classification 
that is, F-/C-, were represented as F3 or C3 and very weak values that is, F--/C- -, as F4 or 
C4. 
As explained in the methodology chapter, Chapter 4, the lesson observation schedule was 
open to a certain extent in that raters were required to exercise a degree of judgment in 
interpreting the indicators. In order to validate ratings and field notes obtained for each 
teacher's lessons, as far as was possible lessons were rated by different raters in each of the 
three terms. After the three lesson observations for each class had been rated, field notes and 
ratings for each of three lessons were compared looking for similarities and differences to 
ascertain whether ratings changed significantly with different raters or whether instructional 
practices changed significantly in different lessons or over time as the year progressed. 
It was found that ratings varied mainly in relation to the strength of the value of classification 
or framing (that is, - or - -) rather than in relation to the value itself (that is, - or +). 
Consequently, for analysis purposes, the four ratings of (very weak CIFI and weak CIF2 
framing or classification) or (strong CIF3 and very strong CIF4 framing or classification) for 
each element were collapsed into two categories so that the preferred approach for each 
element of practice could more easily be characterised in terms of weak or strong 
classification or framing. If the approach was predominantly weak framing/classification, an 
element was given a new rating of CIF! (for - or --) and if the approach was predominantly 
strong framing or classification, an element was given a rating ofCIF2 (for + or ++). In other 
words, the four original categories or indicators were collapsed into two main categories or 
indicators (weak or strong). Collapsing the ratings made it possible to establish whether 
ratings indicated that similar patterns of practices were at work across at least two of the three 
observed lessons so that this could then be taken as indicative of learners' exposure to a more 
general pedagogical practice. 
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The idea was to obtain an overall rating for the regulative context and an overall rating for the 
instructional context and to combine ratings for both dimensions to obtain the 'holistic' rating 
characterizing the 'type of pedagogy' made available to respective learners. In other words, 
the intention was to assess 'type of pedagogy' as a whole. A high rating would mean that the 
'type of pedagogy' was judged to be aligned with learner-centred approaches (weak 
classification and framing) whilst a low rating would mean that the pedagogical type was 
judged to be aligned with teacher-centred approaches (strong classification and framing). 
The classroom observation instrument used for data collection was designed with a model 
considerate of streamlining larger-scale data collection on 'type of pedagogy' rather than 
capturing detailed differences in learners' exposure to pedagogical practice. However, my 
own empirical observations and the information provided in the other raters' field notes 
provided a more nuanced understanding and description of the kind of teaching practices 
learners were experiencing in their mathematics lessons than those provided in some of the 
indicators on the observation schedule. What became clear when I examined field notes on 
the lesson observations was that a more empirically-based analytical framework was needed 
for the all the framing elements and two of the classificatory elements. 
Firstly, indicators for weak and strong framing over micro selection, sequencing and pacing 
needed to be revised so that they more accurately reflected the empirical data. Secondly, 
additional new indicators needed to be formulated for nine of the elements in interaction with 
raters' field notes and empirical observations on weak framing and classification. 
1.1 A more empirical framework for the analysis of 'Type of Pedagogy' 
The analysis of the available empirical data on framing over micro selection, sequencing and 
pacing showed that the majority of the grade 6 teachers did not use the 'truly' leamer-centred 
approaches48 provided in the examples for the indicators on the observation schedule. The 
original indicators suggested that weak framing involved choice or options on the part of 
learners whilst strong framing involved no choice. In reality learners in only one class had a 
48 Although the observation instrument had been piloted for variability prior to the study, it was piloted in contexts where 
variations were not 'naturally occurring' at school where an intervention was promoting learner-centred approaches 
involving learner choice and a thematic approach to integrating mathematics with other school subjects. It is possible 
that teacher in the sample schools decided that it was not practicable to use these learner-centred approaches to teach 
mathematics in response to shifts in curriculum policy (in particular the RNCS) and the introduction of systemic testing 
in the Western Cape. 
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choice when it came to selecting, sequencmg or pacmg of activities, materials and/or 
contents49• Evidence from the other observations showed that variation in relation to weak or 
strong framing lay not so much in whether or not learners had choices but rather in whether 
or not learners influenced decisions around micro selection, sequencing or pacing activities, 
materials, or contents. More specifically, variation in weak and strong framing was most 
starkly evident when the teacher determined selection, sequencing and pacing without 
adjusting these in ways that were responsive to learners' levels of ability and progress. 
Indicators for micro selection, sequencing and pacing were thus revised in interaction with 
the empirical data. To illustrate this, the new indicators developed to analyse framing over 
micro pacing are shown on Table 24. 
Table 24: New indicators developed to analyse framing over micro pacing 
WEAK FRAMING 
F- (1) 
Learners have a degree of influence over 
decisions around pacing of the contents, 
activities or materials with the teacher 
adjusting pacing according to the average 
learners' rate of progress. 
STRONG FRAMING 
F+ 
The teacher determines the pacing of 
contents, activities or materials and keeps 
to time limits without adjusting pacing 
according to the average learners' rate of 
progress even when most learners cannot 
keep 
Framing in FI is constrained by and responsive to the average learners' rate of progress, 
whilst framing in F2 is not. 
Secondly, what was also evident, was that, whilst in general, the observation model worked 
fairly well in relation to providing a common framework for characterising each element in 
terms of weak and strong framing or classification, it also presented pedagogies in ideal-
typical terms and did not capture other practices anomalous to or outside of those in the 
indicators. Field notes from the empirical observations suggested evidence of versions of 
weak framing and classification not encapsulated in the indicators for each element. For 
example, in some lessons the principles underpinning weak framing over selection, 
sequencing and/or pacing were 'barely discernible' or almost indiscernible within lessons. 
Decisions around framing over selection, sequencing and/or pacing apparently related neither 
to adjustments made in relation to the average learners' capabilities or progress nor to grade 
level expectations. Selection and pacing of contents, activities or material was very loosely 
49 However, in this classroom learner choice appeared to be 'urn:onstrained'. This is illustrated in an extract from field 
notes in Appendix 15. 
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bounded - as is indicated in the following extracts from brief field notes. It is important 
firstly, to note that extracts from raters' notes are not 'raw data' but reconstruction or 
interpretations of the observations, and secondly, that evidence of particular practices 
are described as the most 'general state' . 
Illustrative extracts from field notes of 'barely discernible' selection, sequencing and 
pacing. 
Micro Selection 
The lesson started with oral 'drill' work on multiplication tables. The mental work 
comprised multiplication tables below lOx 10. This was followed by representing and 
comparing common fractions. The teacher dealt with halves, quarters, eighths, etc. and 
mainly concentrated on developing a concept of the comparative size of the common 
fractions - concepts which most learners apparently already had. The class showed 
increasing signs of boredom and restlessness. 
Micro Sequencing 
The lesson started with times tables. This was followed by revision of work that would have 
been covered in earlier grades - specifically representing and comparing common 
fractions. More focus was given to consolidating and revising previous knowledge than 
new learning. 
Micro Pacing 
The pace was slow with much repetition of familiar work that the class had already 
mastered so that no time was left for learners to start the more complex written activity 
involving a fraction wall as the teacher had planned. 
In her study of grade 1 classrooms, Hoadley (1999) similarly noted pacing that was 
insensitive to learner progress. Then in some tessons it seemed that the teacher's social 
status, authority or power was neither covert nor overt. Classification of the hierarchical 
relations between the teacher'and learners seemed almost indiscernible. The teacher seemed 
powerless to determine the characteristics of the classroom context. In some lessons the 
hierarchical relations between individual learners were 'barely discernible'. Learners' 
pedagogical identities were apparently 'collectivised' to the extent that their individual 
statuses as mathematics learners were indistinguishable from each other. Classroom-based 
studies conducted in South Africa by Ensor et al. (2002) and Dowling & Brown (1996) 
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similarly noted the communalisation of learners' pedagogical identities in classrooms with 
low SES learners. 
Field note comments on framing over the evaluation criteria showed that, in some lessons, 
where mathematics was embedded in everyday contexts, learners' responses were not used to 
draw out and elaborate on the evaluation criteria through discussion. In such lessons, 
variability seemed to rest not so much on differences in the strength of framing over the 
evaluation criteria and whether the criteria were explicit or implicit as on the fact that framing 
over the evaluation criteria was almost indiscernible. Field notes on the criteria for legitimate 
realisation of texts for evaluation showed incidences of learners' responses being treated as 
equally valid (rather than 'valuable') so that evaluation focused neither on what was 'present' 
nor on what was 'missing' from their products. As discussed in Chapter 1, a number of PEl 
studies similarly noted that teachers did not assist learners adequately with making the 
difference between the everyday context and the scientific conceptions explicit (Taylor & 
Vinjevold, 1999b). Walkerdene (1982) comments from her observation of classes in the USA 
that the use of real world contexts must be done with great care if they are not to obscure the 
school knowledge learners are expected to learn. An extract from field notes in Appendix 18 
provides examples of what was taken as indicative of 'barely discernible' framing relations. 
In order to allow for more meaningful comparisons of teachers' pedagogical practices across 
lessons and classes and reflect important qualitative differences between learners' exposure 
to pedagogical practices, additional new indicators of 'barely discernible' for each framing 
element and two of the classification elements were formulated and used to modify and refine 
the model for data analysis. For example, the following indicator was formulated to show 
'barely discernible' framing over the criteria for legitimate realisation of texts for evaluation: 
The criteria for legitimate realisation of texts for evaluation are almost indistinguishable. 
Learners' responses or products are treated as equally valid and the teacher provides no 
hints or cues as to which responses or products are correct or more successful. Evaluation of 
focuses neither on what is 'present' nor on what is 'missing' 
In this way a more empirically-based instrument for analysis was developed where, firstly, 
for the purposes of the statistical analysis, ratings of I and 2 (for very weak or weak framing 
or classification) and 3 and 4 (for strong or very strong framing or classification) for each 
element of teacher's practices was initially collapsed in terms of whether they were 
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• 'barely discernible' or weak classification values for hierarchical relations between 
learners. 
• 'barely discernible' or weak framing over regulative discourse m relation to 
communication relations between learners. 
• strong classification values for relations between mathematics and other school 
subjects - mathematics knowledge was not integrated with other school subjects 
through themes in 98% of the cases. 
• almost indiscernible or weak framing over instructional discourse in relation to micro 
selection, sequencing and pacing with pacing judged as unconstrained for 47% of 
the sample. 
• strongly framed evaluative rules. 
Tendencies in relation to classification values for relations between mathematics and 
everyday knowledge do not emerge clearly from the data. The tendency towards weak 
classification of teacher-learner spaces but strong classification values for hierarchical 
relations between teachers and learners provides further evidence that classrooms reflect 
'outward' forms oflearner-centred practice (Brodie et al., 2002; Taylor in Schollar, 1999). 
Overall the descriptive analysis shows that, in terms of strong/weak classification/framing, 
the internal features of the pedagogy made available to the sample of learners are relatively 
homogenous; however, with the exception of classification of relations between mathematics 
and other school subjects, there is evidence of sufficient variance for the statistical analysis. 
Section 2 presents the statistical analysis of the influence of the various pedagogic practices 
on learning gain. 
2. STATISTICAL ANALYSIS: 'TYPE OF PEDAGOGY' 
This section provides the results for modeling 'type of pedagogy' or the various internal 
features of pedagogy as predictor variables to discover which if any of the measures emerge 
as significantly related to achievement gain. As 98% of the sample experienced a type of 
pedagogy where mathematics knowledge was not integrated with other school subjects 
through themes, this element has been dropped from the statistical analysis. 
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2.1 Modeling 'Type of Pedagogy' 
2.1.1 Data exploration 
Data exploration was carried out to identify potentially useful predictor variables and their 
relationship with the gain variable as well as to look at the relationships between the 
independent variables. Once again a correlation matrix was first generated for the various 
total variables. Since none of the pedagogy variables were even approximately normal, the 
matrix was used as a guide and any important correlations were checked by generating 
Spearman rank correlations. 
The total ratings for the instructional and the regulative contexts were highly correlated (over 
0.80) with total ratings for all the elements of 'type of pedagogy' (which is a combination of 
the instructional and regulative variables). In addition the total rating for the instructional 
context variable was correlated with the individual instructional variables and a similar 
pattern was evident with the individual components for the regulative context. This was not 
surprising and was not explored further due to the fact that 'type of pedagogy' was modelled 
separately using firstly the total regulative and instructional variables and secondly the 
individual components that comprised these totals. None of the total variables were highly 
correlated with achievement gain (all had spearman coefficients less than 0.1). 
The individual elements of pedagogy were all binary (for four classificatory elements) or had 
3 ordinal categories (for nine elements). So as to identify patterns of association and 
variables for the model, the relationships between the independent variables were explored 
using chi-squared tables and the relationships with the continuous achievement gain measure 
were explored by using boxplots (see tables 27.1-27.8 and figures 17-22 in Appendix 20). 
The boxplots (figures 17-22) revealed a slight pattern of an increasing average gain with 
increasing framing levels of both evaluation criteria variables, these are: the degree to which 
the evaluation criteria (also referred to as pre-task evaluation criteria); and the criteria for 
evaluating texts for evaluation (also referred to as post-task evaluation criteria) are explicit 
(F2). The pattern was more marked for the explicit criteria for evaluating texts variable that 
is, where error was used to provide explicit feedback on what was missing from incorrect 
answers. 
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The micro selection, sequencing and pacing variables all showed a similar pattern with 
regards to the response variable with the highest gain levels being associated with weak 
framing within lessons (Fl - where learners apparently influenced decisions around 
selection/sequencing/pacing of activities, materials, or contents) and very similar levels being 
evident for 'barely discernible' framing (FO - where pacing for example, was apparently very 
loosely bounded for most learners) and strong framing (F2 - where pacing for example, was 
apparently very tightly bounded for most learners). 
A slight pattern was also evident with the hierlearners (the degree to which the hierarchies 
between learners are 'masked' or clear) variable whereby the lowest levels of gain were 
associated with 'barely discernible' classification (CO). In other words, the lowest gains were 
associated with a form of pedagogy where learners' pedagogical identities were 
communalised or homogenised to the extent that their individual status as mathematics 
learners appeared indistinguishable. No apparent differences were suggested between the 
weak and strong classification of hierarchical relations between learners (Cl and C2 -
competence or performance-based identities). 
A sequence of chi-squared tables (see tables 27.1-27.8 in Appendix 20) showed that all the 
pedagogy variables were related with each other (a statistically significant dependence 
existed). The variables that had a very strong dependence (Chi-squared stat greater than 
300)50 were focused on. This revealed that the three variables micro selection, sequencing 
and pacing had a strong association with each other and tended to have the same pattern, that 
is, the same types of framing were generally seen for these variables so that learners with 
strong framing over selection tended to have strong framing over sequencing. 
The post-task evaluation variable had an association with both micro sequencing and 
selection. Strong framing over the criteria for evaluating texts (F2) was associated with weak 
framing over selection and sequencing (Fl). 'Barely discernible' framing over the criteria for 
evaluation and the criteria for legitimate realisation of texts (FO) was associated with either 
'barely discernible' framing or strong framing over selection/sequencing (FO and F2). This 
suggests that issues of evaluation are associated with issues of micro selection and 
50 300 is the test statistic. The degrees of freedom range from 2-4 for these chi-square tables. The associations are very 
strong even for a large sample. 
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sequencing. Responsive selection and sequencing (FI -where learners appear to influence 
selection and ordering in that the teacher adjusted content or tasks in response to learners) 
within lessons appears to be related to evaluation practices. In particular, it seems that, by 
ascertaining learner error (F2), teachers are better able to adjust the order of content, tasks or 
material according to the average learners' level of capability and progress, for example, by 
revisiting or reviewing work if necessary or leaving out items that most learners have already 
mastered. 
Approximately 85% of the sample experienced strong classification of hierarchical relations 
between the teacher and learners (C2) and strong framing over communication relations 
between the teacher and learners (F2). (Predictably these variables were strongly associated 
with 91 % having strong classification/framing for both.) It is important to note that, because 
the study investigates naturally occurring variations, certain pedagogic practices, in particular 
the communication relations between the teacher and learners were not different for most 
learners in the analysis. This could explain why this element of the pedagogic practice does 
not emerge in the modeling as predictor variables for achievement gain (Morais & Pires, 
2002). 
A strong association was also evident with classification of hierarchical relations between 
the teacher and learners (the degree to which the hierarchical relations between the teacher 
and learners is 'masked' or clear) and framing over learner-learner communication relations 
(the degree to which communication relations between learners and their peers are opened or 
closed). As can be expected, there was also a strong association between classification of the 
hierarchical relations between learners and framing over learner-learner communication 
relations. 
Lastly, there was a strong association between framing over micro selection and classification 
of hierarchical relations between learners. 'Barely discernible' framing (PO) or strong 
framing (F3) over micro selection is associated with 'barely discernible' classification (CO) of 
hierarchical relations between learners. This means that selecting content, tasks or materials 
that is unresponsive to learners' level of development is associated with communaIising learners' 
pedagogical identities. 
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2.1.2 Model building 
As explained in section 5 of the methodology chapter, when testing the main hypothesis, the 
pre-test score was included to adjust for the starting level of learners. A regression could not 
be run on both the total (instructional and regulative) variables and the individual elements 
due to colinearity. Therefore the model was fitted firstly with only the total pedagogy 
variables, and secondly with only the individual elements of pedagogy. The variables that 
were coded as either 'barely discernible'/weakistrong framing were converted to an 
appropriate set of dummy variables using the 'strong framing' category as the reference level. 
The first model fitted the total regulative and total instructional variables (total ratings for the 
instructional and the regulative contexts) but neither was found to be significant (p--values of 
0.8 and 0.62 respectively). This model was refitted using the combined variable total 
pedagogy (combined total for the instructional and the regulative variables) but this was still 
not significant (p-value of 0.29). This appeared to support the view that 'type of pedagogy' 
as a whole does not significantly influence achievement gain. The influence of individual 
features of pedagogy was thus explored instead. 
Model building for the second model began with both a forward and a backward stepwise 
regression. A forward stepwise regression starts with an empty model. Independent 
variables with significant regression coefficients are brought into the regression equation one 
at a time starting with the variable that leads to biggest improvement to the model. A 
backward stepwise regression starts with a full model. Independent variables whose 
contributions to the model are least significant are then removed one at a time. 
The forward regression resulted in the variables micro sequencing, selection, and learner-
learner communication relations being significant whereas the backward regression resulted 
in the same variables with the addition of the two evaluation criteria variables. Since micro 
selection and sequencing were highly correlated we checked for multi-colinearityusing the 
VIF command on a model fitted with both these variables. This showed that multi-
colinearity was a real concern and therefore only one of these variables was used. Micro 
pacing also had a high correlation with micro selection and sequencing and so the combined 
term (of all 3) was tried but not found to be significant. 
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The data exploration revealed a pattern between the evaluation criteria variables and the 
achievement gain variable and these were therefore included in the final model despite being 
dropped by the forward stepwise regression. Furthermore the model appeared to be more 
stable by including micro sequencing compared to micro selection and consequently this was 
chosen. The variable leamer-learner communication relations became insignificant, hence it 
was dropped. Finally interaction between the two evaluation criteria variables (the criteria 
for evaluation and the criteria for legitimate realisation of texts) was investigated but not 
found to be significant. 
The underlying assumptions of the models were first checked before going on to interpret the 
coefficients. 
2.1.3 Model checking 
The graphs for the final model used can be found in Appendix 21 (figures 23-25). The 
residuals were found to be approximately normal with constant variance. Since all 
explanatory variables were binary, it was not necessary to check the residuals against the 
predictor variables. 
2.1.4 Model interpretation 
The significant variables together with their coefficients, standard errors, p-values and 
confidence intervals are displayed on Table 28. 
Table 28: Output of Model 2 
Variable Coefficient StdError P-value 95% Confidence Interval 
Evalcrit yre 0 -2.43 1.16 0.05 (-4.85 ; -0.00 1) 
Evalcrit yre _1. -3.03 1.05 0.009 (-5.21 ; -0.84) 
Evalcrityost 0 -2.93 1.57 0.076 (-6.2; 0.33) 
Evalcrityost _1 -3.02 1.52 0.061 (-6.2; 0.16) 
Micro sequencing 0 2.95 0.83 0.002 (1.22; 4.67) 
Micro sequencing_1 4.82 1.02 0.000 (2.7; 6.94) 
Data show that responsive framing (Fl) over the discursive rules (micro selection! 
sequencing/pacing) within lessons contributes to the biggest increase in gain. Compared to 
strong framing over micro sequencinglselectionlpacing (F2), 'barely discernible' framing 
(Micro Sequencing_O) is associated with an increase in gain of 2.95 points, while weak or 
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responsive micro framing (Micro Sequencing_i) is associated with an increase of 4.82 points. 
The very high association of the micro selection and pacing variables with the micro 
sequencing variable means that they are essentially measuring very similar things. Hence one 
can infer the same type of effect. 
Data show that, in relation to framing over evaluation criteria, weak framing over the 
evaluation criteria (F 1) contribute to the biggest decrease in gain. Compared to strong 
framing over evaluation criteria, 'barely discernible' framing (Evalcrityre_O) was associated 
with a decline in gain of 2.43 pts, while weak framing (Evalcrityre_i) was associated with 
even more of a decline (-3.03) in gain. A similar picture emerged for the framing over the 
criteria for evaluating texts with 'barely discernible' framing (Evalcrityost_O) being 
associated with a decline in learning of 2.93 pts and weak framing (Evalcrityost_i) with an 
even greater decline of 3.02 pts. 
2.1.5 Checking outliers and influence 
Figure 25 in Appendix 21 reveals the same 2 clear outliers (learners 764 & 841) as the 
opportunity to learn model along with several other outlying observations that were also very 
similar to the previous model (learners 250, 851, 432, 2i8). These were examined closer by 
looking at their profiles on Table 29. 
Table 29: Outliers from Model 2 
Learner # Gain Evalcrit yre Evalcrit yost Sequencing 
218 -16 2 2 1 
250 42 2 2 1 
432 36 1 2 1 
764 -32 0 1 2 
841 51 2 1 1 
851 39 2 1 1 
Learner 218 had a negative gain despite having strong framing over criteria evaluation and 
weak framing over sequencing. 
Learner 250 had a gain of 42 points with strong framing over evaluation and weak framing 
over sequencing. The model would have predicted a good gain for this person but cannot 
explain why the gain was so high. 
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Learners 432, 841, and 851 all experienced high achievement gain with a profile that 
included weak framing for one of the evaluation criteria. 
Learner 764 had a profile that would not be expected to do particularly well due to the strong 
framing over sequencing and 'barely discernible' framing over evaluation criteria. However 
this learner achieved the worst result in the sample and the model could not predict why the 
outcome was so low. 
All the outliers are learners with extreme outcomes, that is, those that did particularly well or 
particularly badly. This model consists of only classroom level variables and hence it was 
not surprising that it cannot explain the extreme cases well. Extending this model to include 
other individual level variables should lead to an improvement (see Chapter 7). 
Influential observations were checked for by generating both Cook's Distance, and DFBETA 
statistics. No observations were found to be highly influential. 
To recap: Modeling of 'type of pedagogy' variables confirms that achievement gain varies in 
relation to elements of pedagogy, specifically elements of the instructional context. The 
regression model signals the importance of weak/responsive framing over the discursive rules 
of micro selection, sequencing and pacing and strong framing over the evaluation criteria, 
particularly the criteria for legitimate realisation of texts. 
3. RESUME OF THIS CHAPTER 
This chapter elaborates on the development of a more empirically-based framework for 
analysing the thirteen elements of pedagogical practices for the regulative and the 
instructional context. Thus, although the analytical framework draws primarily on 
Bernstein's concepts of classification and framing, indicators are also derived in interaction 
with empirical data from the study. Firstly, the four original categories or indicators for 
classification and framing elements were collapsed into two main categories or indicators 
(weak or strong). Secondly, indicators for framing over micro selection, sequencing and 
pacing were revised to show that variation in relation to weak or strong framing lay in 
whether or not teachers adjusted selection, sequencing or pacing in ways that were responsive 
to learners' levels of ability and progress. Thirdly, additional new indicators of 'barely 
196 
discernible' framing (FO) were developed for the nine elements (seven framing elements and 
two classification elements). 
Statistical modeling using only the overall rating for 'type of pedagogy' appears to support 
the view that pedagogical type alone does not significantly influence achievement gain. An 
exploration of the influence of the individual elements of pedagogy as predictor variables of 
achievement gain indicates that weak or responsive framing over the discursive rules (micro 
sequencing, selection and pacing) promotes achievement gain across an academic school 
year. The model indicates that gain is higher where learners influence decisions around 
selection, sequencing and pacing within lessons. More specifically, gain appears higher 
where the teacher apparently adjusts selection, sequencing and pacing of content, activities 
and materials in ways that are responsive to learners' levels of ability and progress. 
Strong framing over the evaluative rules, particularly the criteria for legitimate realisation of 
texts (post-task evaluation criteria), is also associated with increases in gain in the model 
suggesting that this is a condition for learning for the sample. Learning was enhanced where 
teachers made the mathematics knowledge to be acquired clear by giving detailed expositions 
and illustrations and used error to provide feedback to make the criteria for legitimate 
realisation of texts for evaluation explicit. This appears to confirm the importance of the 
teacher 'clearly telling children what is expected from them' and, especially, 'of identifying 
what is missing in their textual production' (Morais & Pires, 2002: 8). 
What is interesting is that weak framing over the evaluative rules is associated with a greater 
decrease in achievement gain than 'barely discernible' framing. That is, the decrease in 
achievement gain appears greater where the evaluative rules are implicit and the teacher 
provides hints or clues as to which responses are more valid than when the teacher accepts all 
responses as equally valuable and does not provide hints as to which responses are more 
appropriate or successful. The implication is that not only do learners in the sample not 
recognise or miss the implicit evaluative hints, clues and cues teachers provide, they appear 
to misinterpret or be confused by them. In the USA Lubienski (2004) similarly found that 
low SES learners struggled to pick up on the hints and clues she provided when using 
contextualised situations in her mathematics lessons. 
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Modeling also indicates that a trend is for strong framing over micro 
selection/sequencing/pacing to be worse than 'barely discernible' framing. The implication 
is that, although the level of mathematics content or tasks needs to be somewhat higher than 
what learners are able to cope with (Morais & Pires, 2002), a level that is pitched too high in 
relation to most learners' level of development as opposed to 'too low', has a greater negative 
effect on achievement gain. Furthermore, a strong association between framing over micro 
selection and classification of the hierarchical relations between learners suggests that 
'barely discernible' framing over micro selection where the contents, activities or materials 
selected are unresponsive to learners' level of development and grade 6 requirements is 
associated with collectivising learners' pedagogical identities indicating that differentiation 
between learners is important for the specialisation of individual voices. 
Modeling using all the 'type of pedagogy' variables helped identify which features of 
pedagogy appear to have a demonstrable positive or negative effect on gain for the sample. 
Elements of the instructional discourse emerge in the modeling as predictor variables for 
achievement gain. Modeling using only the 'type of pedagogy' variables shows that the 
biggest gains are produced by weak or responsive framing over the discursive rules of micro 
selection, sequencing and pacing, whilst the largest decreases in gains are associated with 
lack of clarity over the evaluative rules. For this sample of learners and their teachers, weak 
framing (FI) over the evaluative rules appears not to be able to specialise text. No elements 
of the regulative discourse emerge in the modeling as predictor variables for gain. 
In Chapter 7 the significance of the evaluation criteria and micro selection/ sequencing/ 
pacing variables in the relationship with achievement gain is tested in a model combining all 
the significant variables from the various models for OTL, 'type of pedagogy' and selective 
individual level learner background variables. The aim is to establish which of the significant 
variables from each of two focus constructs are associated with increases or decreases in 
gain for the sample of low SES learners. 
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Chapter 7 
DATA ANALYSIS: MODELING LEARNER BACKGROUND 
V ARIABLES, THE COMBINED REGRESSION MODEL AND 
COMPARISON OF MULTIPLE LINEAR REGRESSION RESULTS 
WITH RESULTS OF HIERARCHICAL LINEAR MODELING 
The aim of this study is to identify the effects of measures of 'opportunity to learn' and 'type 
of pedagogy' on the mathematics achievement gain of a sample of grade 6 learners from four 
Cape Peninsula districts whilst controlling for SES. Although the assumption is that the 
schools selected all serve learners with fairly homogenous socio economic backgrounds, the 
study also collected data on selective individual level background variables to dmcover their 
effect on gain. 
Since the focus of the research is not on these variables, descriptive data on learner 
background characteristics showing frequencies and central tendencies for the sample are 
provided in Appendix 22 rather than in the main text. The first part of this chapter describes 
and presents results from the third in the series of regression modeling to identify those of the 
individual background variables that are significantly related to gain over the school year so 
that these can be included in the final model for the regression analysis. The second part of 
the chapter presents the fourth regression model combining all the OTL, 'type of pedagogy' 
and learner background variables that came out as significant for achievement gain in the 
three earlier models to see which variables contribute the most to increases or decreases in 
gain. 
Finally, as multilevel statistical modeling is often considered a more appropriate technique 
when data is of a 'nested' nature such as learners 'nested' within classes, the fourth part of 
this chapter compares the results of the linear regression modeling with the results of 
hierarchical linear modeling (HLM). As explained in Chapter 4, a feature of this study is 
that, although the individual learner is the unit of analysis, learners within the same classes 
received the same value for all of the 'type of pedagogy' and all of the OTL measures with 
the exception of one individual level variable- the number of days each learner was absent 
(Log Absent). In contrast, all the learner background variables (such as gender, whether both 
parents live with them, or OOW often learners speak English at home) are individual level 
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variables with the exception of one class level variable - whether the learner wrote the test in 
English as opposed to Afrikaans (Test language_English). The idea behind conducting the 
HLM is to see whether the coefficients for the significant variables change when the 
individual and class level data are modelled at two separate levels. 
1. MODELING LEARNER BACKGROUND VARIABLES 
This section reports on results from modeling only learner background variables to see which 
of the variables identified in the literature review are significant for gain and should be 
included in the combined model. 
1.1 Data exploration 
Most of the learner background variables were either ordinal or binary. There were two 
continuous variables, mobility (the number of years learners had lived in their present 
neighbourhood or area) and homework (the number of people at home or outside of school 
learners felt they could call on for help), both of which had positively skew distributions. 
The various binary and ordinal variables were not explored further. 
1.2 Model building 
As stated earlier, the pre-test score was included in all model building to adjust for the 
starting level of the students. All the background variables were put into a stepwise routine. 
Fourteen variables were found to be significant. Of these, four were from a set of dummy 
variables relating to the main caregiver, whether he/she had finished high school, whether 
he/she attended a school meeting, and how often he/she gets together with the community. 
Due to missing values, the stepwise routine was performed on only 471 observations. 
The model was then fitted again with only the significant variables and including the full sets 
of dummy variables. This model now turned out to be for 803 observations and resulted in 
two variables, gender (whether the learner is a girl or boy) and Afrikaans speaking (how often 
learners spoke Afrikaans at home) becoming insignificant. The insignificant variables were 
therefore dropped from the model. In addition the carer community involvement dummy 
variable (how often the learners' mother or main caregiver gets together with other people to 
do or talk about things) was also dropped. This was because, although the category 
'sometimes' was different from 'often', the category 'never' was not significantly different 
and this seemed counterintuitive. 
Interaction terms were then created to check for interaction between the Test 
language_English variable (whether the language in which the test was written was English) 
and the English and Afrikaans speaking (how often learners speak English! Afrikaans at 
home) variables but were not found to be significant (p-values of 0.84 and 0.38 respectively). 
This resulted in a final model (model 3) with a total of 16 variables (including the dummy 
variable sets) and with a R squared of 13.7%. 
1.3 Model checking 
The residuals from Model 3 were found to be approximately normal and to have constant 
variance (see Appendix 23). The variance of the residuals was also checked across each 
predictor variable and it was found that the residuals were not constant over the variable 
homework (how many people outside of school could be consulted by the learner for help 
with school work). 
The homework variable was very positively skewed, that is, most learners had few people that 
they could consult. This skewness was probably the reason for the non-constant residuals 
and the homework variable was therefore transformed by taking its log. The new variable 
was then included in the model but not found to be significant and was subsequently dropped. 
The dummy variables carer attendance (whether parents or caregivers had attended a 
meeting at the school during the current school year) also became insignificant and were also 
dropped. The new model was rechecked and found to be valid. 
1.4 Model interpretation 
The significant variables for modeling the background variables together with their 
coefficients, standard errors, p-values and confidence intervals are displayed on Table 49. 
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• No statistical difference in achievement gain was found between a mother being the 
caregiver (which is the base category) and a brother or another relative or another 
person (not a blood relative) or nobody (self) being the main caregiver. Although 
Maincarer_brother, _relative,_non-blood, _self are all non-significant variables from 
the model, they are included on the table because they are part of the same construct 
or set of dummy variables. 
To recap: Two main clusters of variables emerge as significant in relation to achievement 
gain in the modeling of home background variables - socio-economic variables and 'out of 
school' Opportunity-to-Learn variables. The 'indirect' socio-economic variables that emerge 
are: 
• a variable relating to material resources at home - having hot water showed a positive 
effect; 
• a variable relating to family structure - the negative effect of having a low family 
income (pension) is probably reflected in the negative effect of having a grandparent 
as the main caregiver as opposed to a mother; and 
• a class level variable reflecting the language of instruction - writing the test in 
English showed a positive effect which, in the Western Cape is associated with socio-
economic factors (Seekings, 200Ia). 
The 'out of school' Opportunity-to-Leam variables that emerge are: 
• variables relating to cognitive advantages at home - whether the main caregiver had 
not finished school or not knowing whether the main caregiver had finished school 
showed a negative effect; 
• a variable relating to 'time on task' at home - the increased frequency with which an 
adult provides help with schoolwork at home showed a positive effect; 
• variables relating to family structure - the negative effect of the absence of a mother is 
reflected in the negative effect on gain of having a father, brother, other relative or 
'self as the main caregiver; whilst having a non-blood relative or sister as the main 
caregiver showed a positive effect and is probably associated with the cognitive 
benefits of having a surrogate mother (and possibly a child-care grant). 
• a variable relating possibly to cognitive disadvantage - the older a learner is, the more 
likely that gain is lower. 
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In section 2 the significant home background variables will be tested in a model to see 
whether their effects remain significant when combined with the significant variables for 
OTL and 'type of pedagogy' . 
2. THE COMBINED MODEL 
Earlier modeling provided interesting pointers as to which variables or clusters of variables 
are expected to lead to increases or decreases in gain. The third section of this chapter 
presents the combined model using all the significant OTL, 'type of pedagogy' and learner 
background variables from the three previous models to see whether the significant variables 
from each of the models remain significant. However, first relationships between the 
significant OTL and 'type of pedagogy' variables were explored. 
2.1 Exploring relationships between 'Opportunity to Learn' and 'Type of Pedagogy' 
The interplay between the significant variables for OTL and 'type of pedagogy' were 
explored using boxplots (see figures 30- 35 in Appendix 24). Since the focus of the research 
is on these two constructs, the individual learner background variables were viewed as 
control variables and not included in this exploration. 
The exploration revealed that the highest levels of content by cognitive demand (OTL 
variable) were associated with weak framing over selection and sequencing within lessons 
(type of pedagogy variables) (figure 30). In other words, where the levels of cognitive 
demand in lessons required principled as well as procedural mathematics knowledge and 
learners were engaged to a larger extent with knowledge principles, learners apparently had a 
degree of influence over the micro selection or sequencing of activities, materials, or contents 
with the teacher adjusted framing in response to learners' abilities or progress. In classrooms 
where framing over micro selection and sequencing was judged 'barely discernible' (appears 
very loosely bounded for most learners) or strong (appears very tightly bounded for most 
learners), it was less likely that teachers were engaging learners with knowledge principles. 
Boxplots of the content by cognitive demand variable and framing over both evaluation 
criteria variables revealed that average levels of cognitive demand appeared to increase 
slightly with stronger framing over the evaluation criteria (figures 31 & 32). This pattern 
2{)4 
was clearer for within lesson framing over the criteria for legitimate realisations of texts 
(evalcrit-post). Levels of cognitive demand appeared highest where the teacher used error to 
identify and provide feedback on what was missing from incorrect answers and learners' 
products or responses were clearly differentiated in terms of how (in what ways) they were 
unsuccessful or incorrect. 
Boxplots did not reveal much of a difference in the average levels of logabsent (the number 
of days learners were absent) and the framing over micro sequencing/selection variable 
(figure 33). Neither did boxplots of the logabsent variable and the framing over both 
evaluation criteria variables reveal a difference in the average levels of logabsent (figures 34 
& 35). Interestingly the strongest pattern was seen for the framing over the criteria for 
legitimate realisations of texts variable whereby average levels of absenteeism appeared to 
decrease slightly as the framing over the criteria is strengthened suggesting a possible 
association between lower absenteeism levels and explicit feedback on incorrect responses 
(figure 35). 
2.2 Model building 
Significant variables from the two constructs, OTL and 'type of pedagogy', and the learner 
background variables, were combined by running both a forwards and a backwards stepwise 
regression on all the significant variables from the modeling described in earlier chapters. 
The variables selected by the stepwise routine were then fitted together with the full set of 
dummy variables using the svyreg command. This resulted in a model run on 830 
observations and with a R -squared of 17%. 
The model was checked by examining the residuals for normality and for constant variance 
and was found to be valid (see figures 36-38 in Appendix 25). 
2.3 Model interpretation 
The significant variables for the combined model are displayed on Table 50 together with 
their coefficients, standard errors, p-values and confidence intervals. Variables have been 
ordered by the size of their coefficients, however a larger coefficient does not imply a larger effect. 
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level or rate apparently very tightly bounded and unrelated to most learners' level of 
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negative effect on achievement gain. 
Fourthly, most of the individual learner background variables' effects were slightly reduced. 
The positive effect of having hot water had a slight increase while there were several changes 
with regards to the main caregiver: having a father as the main caregiver was no longer 
statistically significant from the mother whereas a non-blood relative as the caregiver 
appeared to be statistically associated with an increase of 2.32 points of achievement gain. 
The positive effect of living with a non-blood relative could be related to the presence of a 
surrogate mother. The negative effect of having a grandparent as the main caregiver was also 
increased. 
Interaction between micro sequencing/selection/pacing and content by cognitive demand was 
not found to be significant. Interestingly there did appear to be some interaction between 
content by cognitive demand and the carerschool (whether or not learners reported that their 
main caregiver had finished school) dummy variables. That is, the effect of content by 
cognitive demand on gain differed depending on whether the mother or caregiver finished 
school or not. 
On average, the outliers from this model did get a bit smaller but essentially the same cases 
were found to have the largest residuals. It therefore appears difficult to predict the extreme 
cases on the basis of these explanatory variables. 
To recap: Given that the average gain in achievement for the sample over the academic 
school year is relatively small (9.96), the effect sizes on gain of predictor variables in the 
combined model such as weak framing over the discursive rules (2.97) or having a 
grandparent as a main caregiver (-3.01) are hardly small. Nevertheless, the results of the 
combined model appear not to confirm the principal assumption of the study by indicating that 
combinations of aspects of OTL and pedagogy are associated with higher levels of gain. Weak 
or responsive framing over micro selection, sequencing and pacing is associated with an 
increase of 2.97 points. 
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Measures of OTL show that a one unit increase in the cognitive demand rating is 
associated with an increase in achievement gain of 0.49 points, and, a one unit decrease 
in 'content exposure' - logabsent (a 2.7 day increase in absenteeism) is associated with a 
decrease in achievement gain of 0.24 points, holding all other measures constant. 
Although coefficients are not standardised and a larger coefficient does not imply a larger 
effect and that the variable with the largest coefficient is the most important, the combined 
model shows that measures of 'type of pedagogy' are also significantly associated with gain. 
3. COMPARISON OF RESULTS USING mERARCmCAL LINEAR 
MODELING 
The main purpose of this study was to investigate the relationship between OTL and 'type of 
pedagogy' and the mathematics gains of the sample of learners using regression analysis. 
The regression analysis for this study attempted to account for the fact that each learner has 
the same value for all (except one) of the OTL and 'type of pedagogy' variables because they 
generally received the same instruction (Wang, 1998: 145). This was done by, for example, 
specifying the classes as clusters which informed the model that there is some correlation 
within clusters, and also by specifying robust standard errors. Nevertheless, in order to 
compare the results of regression modeling with modeling that distinguishes between 
individual learner level and class level variables, a secondary analysis using Hierarchical 
Linear Modeling (HLM) was carried out. Overall HLM allows more flexibility. 
Briefly, the HLM models the data at 2 levels: level 1 deals with the within-class data and can be 
thought of as fitting separate regression models for each class. The predictor variables at level 
1 are the variables relating to the individual learners. Note that the level 1 explanatory variables 
are frequently centred in order to make the interpretation of ~ more meaningful. 
Level 2 deals with the between-class data and essentially uses the regression coefficients 
from level 1 as outcome variables. Each of these level 2 equations can be formulated with a 
random component u (that is, as a free variable that randomly varies across level 2 units) or 
with this random component set to zero. The predictor variables at level 2 are the classroom 
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variables. A screenshot showing the formulated model used in HLM can be found In 
Appendix 26. 
The pre-test score was included at level 1 in order to account for the starting level of the 
pupils when assessing the effect of the predictor variables at both levelland level 2. It was 
identified as a possible confounder and including it allowed the impact of the other variables 
to be assessed after adjusting for the starting level of the learners. 
Variable selection was guided by the results from the regression analysis. The models were 
then checked for validity by conducting diagnostics on the residuals and ~arrying out any 
necessary transformations. Because data manipUlation and exploration had been carried out 
for the regression analysis and the same dataset was essentially used for the HLM analysis 
and these steps were not repeated. 
The first hierarchical linear model fitted was one without any predictor variables at either 
level 1 or level 2 - this is called a fully unconditional model (FUM). This allowed an 
investigation into whether the response of interest varies across classes and if so to what 
degree. The Intraclass Correlation Coefficient (ICC) measures the proportion of variance in 
the response that can be attributed to between groups (or classes). A baseline measure for the 
amount of variance that occurs both within-classes and between-classes were also taken from 
this model. 
The second stage involved incorporating predictor variables at levelland level 2. 
Comparing these results to the first model provided an indication of how much of the 
variance in learning had been explained. 
The FUM was fitted with a single level 1 variable (the pre-test score) in order to control for 
the starting level of the learners. This aJlowed the response variable to be interpreted as a 
learning gain. The results are displayed below in Table 51. 
209 
Table 51: Results of FUM 
Fixed effects 
Parameter Coefficient P-value 
Intercept (Po) 9.92 0.001 
Totalpre ( PI ) 0.08 0.001 
Random effects 
Parameter Variance P-value 
Intercept ( Too) 12.39 0.001 
(72 71.76 
Reliability 
Intercept (Po) 0.818 
ICC 
0.147 
This model showed that the average achievement gain across all classes was approximately 
9.92 (and significantly different from zero). The variance in average gain across classes was 
12.39 and was found to be highly significantly different from zero. 
The Intraclass Correlation Coefficient revealed that 15% of the variance in achievement gain 
appeared to occur between classes, that is, 15% of this variance can be potentially explained 
by level 2 predictors. The fully unconditional model potentially explains 15% percent of the 
average gain across classes. The reliability of almost 82% indicated that the average 
achievement gain per class was a fairly reliable estimate of the true mean learning per class. 
In other words, there is some true average learning that a class has and using the sample 
average is a fairly good estimate of it. (In the unconditional model where no variables other 
than the control variable total pre are included, 85% of the variance lies between individuals.) 
The full model was fitted by firstly bringing in level 1 variables and then by fitting the 
between class variables at level 2. The level 1 variables, logabsent (individual level data) and 
Age, were initially excluded from the model due to the fact that there were two classes with 
no data on absenteeism and Age was marginally significant (pvalue of 0.08). Furthermore 
excluding these variables did not make much difference to the other coefficients and the 
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The within-class variables (individual level variables) that were found to have significant 
fixed effects are: age, presence/absence of hot water, log of absenteeism, who the main 
caregiver was, and whether or not the main caregiver had finished school. The main 
caregiver variable used 'mother' as the reference category and this was significantly different 
from 'father', 'grandparent', and 'non-blood'. 
The average achievement gain as defined above (average gain for an 'average' learner) in a 
particular class was found to be significantly associated with the content by cognitive demand 
rating for the class (the higher the demand the higher the average gain); whether the test was 
written in English (if the test was written in English as opposed to Afrikaans, the higher the 
average gain); and framing over micro sequencing/selection/pacing for that class 
(weak/responsive framing is associated with higher average gain). The three level 2 
variables, content by cognitive demand, test language_English and micro sequencing, 
explained 72%53 of the variance in the Po parameter when all level 1 variables are O. In 
other words, after modeling the variables, 72% of the variance between classes has been 
explained. By implication, 28% of the level 2 variance is still unexplained. 
In the FUM the variance in the Po parameter is 12.39 without any level 2 variables. In the 
final model the variance in the Po parameter decreases to 3.46. This remaining variance in 
average gain (that is, what is left over as unexplained after modeling the significant variables) 
of 3.46 is still highly significant. However, although most gain is at levell, this does not 
mean that it is explained. Only 6% of the individual variation has been explained by the level 
I variable (as seen by the value of a 2 dropping from 71.65 to 67.35) 
An interaction between the frequency of speaking English! Afrikaans at home and the 
language the test was written in was checked for but not found to be significant. Also 
noteworthy is that the other level I effects did not appear to vary across classes though these 
were not checked methodically due to the focus on the level 2 'type of pedagogy' and 
'opportunity to learn' class level variables. 
Details of the diagnostics and diagnostic plots are in Appendix 26. 
S3 This refers to the error tenn associated with the Po equation. 
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knowing this information suggests that 'not knowing' could be analogous to the caregiver not 
having finished school and that these two categories could possibly be collapsed. 
The only variables where the significance changed in the HLM in comparison to the 
regression modeling was that the main caregiver category 'sister' became insignificant 
(pvalue of 0.132) when compared to that of 'mother' which makes intuitive sense. Table 53 
shows that in relation to the maincarer variable only the categories 'grandparent' and 'non-
blood' are significant for both the combined regression model and the HLM. 
To recap: The results from the regression modeling and the HLM show that results from both 
forms of modeling are not that different. The following learner background factors remain 
significant and are associated with an increase in gain in both the combined regression model 
and the HLM: whether learners wrote the test in English; whether they have hot water at 
home; and whether their main carer is a non-blood relative. Learner background factors that 
remain significant and are associated with a decrease in gain are: whether learners are over-
age for the grade; whether their main carer is a grandparent; and whether their main caregiver 
did not finish high school. 
The HLM apparently validates earlier findings that achievement gain varies in relation to 
measures OTL and 'type of pedagogy'. It confirms the importance of 'content by cognitive 
demand' and 'content exposure' for OTL in relation to achievement gain. (Individual level 
data on absenteeism support the view that more time spent in mathematics classes is related to 
achievement gain.) Modeling also confirms the importance of responsive framing over micro 
selection, sequencing and pacing for pedagogy. 
Although a multilevel statistical model such as HLM is often considered a more appropriate 
procedure than linear regression modeling, the comparison of both forms of modeling showed 
that the results of the two forms of modeling did not differ much when an attempt was made to 
adjust the normal regression to the data at hand. In this case regression analysis was shown to be 
a useful tool and the argument against using regression modeling was not upheld. However, as 
a hidden selection bias cannot be ruled out, estimated coefficients may be biased upwards by 
unobserved learner characteristics (see footnote 32 in Chapter 4.) 
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seen for these variables so that learners with strong framing over micro selection 
tended to have strong framing of micro sequencing. Furthermore, because model 
building using only 'type of pedagogy' variables showed multi-colinearity to be of 
concern only one of these variables was used in the models. The finding for the 
combined model is that achievement gain is higher where teachers weaken framing 
over the selection, sequencing and pacing of content, materials and tasks in their 
lessons in ways that are responsive to learners' capabilities, level and rate of progress. 
Relationships with most of the learner background variables' effects remained significant 
except that a father being the main caregiver was not statistically significant in the combined 
model. 
HLM modeling to compare results using a multilevel statistical model showed that the 
coefficients for the significant variables did not change much when individual level data was 
modelled within class and class level data between-classes. Most of the effects or influences 
held up when data was analysed at both levels suggesting that regression modeling remains a 
useful tool in this context. 
The results of RM and HLM disconfirm the principal assumption of the study by indicating 
that, compared to OTL, 'type of pedagogy' is associated with higher levels of gain. 
However, data exploration outlined in Chapter 5 indicated that OTL may 'work' more slowly 
over time and that the across grade effects of OTL need to be considered in a model which 
assesses cumulative effects of curricular pacing on achievement over a much longer period of 
time. The significance of this is considered more fully in Chapter 8 where I return to the 
main hypothesis and consider whether measures of OTL are more important for policy than 
measures of pedagogy in relation to overall achievement status. Clearly investigating factors 
involved in learner achievement is highly complex. 
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as the following review shows, the statistical modeling and data exploration provide a 
number of important insights into other possible relations and associations between 
individual learner background factors, pedagogic practices, opportunity-to-learn and 
achievement scores for the particular sample of low SES learners. The review includes 
findings 
• using variables from the two constructs, OTL and 'type of pedagogy', and the learner 
background variables in three separate models; 
• from the combined model using all significant variables from the three earlier models 
to discover which remained significantly related to achievement gain; 
• from data exploration focusing on the relationship between overall achievement status 
and across grade/s framing over pacing; 
• from the comparison of the results of the regression modeling with the results of the 
HLM. 
1.1 Review of main findings 
Statistical modeling using the combined significant variables indicates the following: 
• When learners have the same starting point as controlled for through the pre-test 
score, it is teachers' ability to engage learners with mathematics at higher levels of 
content by cognitive demand, that is, to a larger extent with principled knowledge, that 
promotes achievement gain across an academic school year; 
• Achievement gain across a single school year also increases when teachers weaken 
framing over micro selection, sequencing and pacing of contents, materials and 
activities responsively within their lessons; 
• The highest levels of content by cognitive demand (an OTL variable) are associated 
with weak framing over micro selection, sequencing and pacing within lessons ('type 
of pedagogy' variables). Levels of cognitive demand are highest where teachers 
weaken framing within lessons over these elements of the discursive rules in ways 
that are responsive to learners' ability or progress; 
• The average levels of content by cognitive demand also appear to increase slightly 
with stronger framing over the evaluation criteria, particularly where the criteria for 
legitimate realisation of texts for evaluation are made explicit within lessons. Where 
the cognitive demand is highest, pedagogical practices tend to be characterised both 
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by strong framing over the evaluative rules and weak: or responsive framing over the 
discursive rules for selection, sequencing and pacing; 
• Less time on task measured as higher levels of learner absenteeism (an OTL variable) 
is associated with a decrease in leaning gain. Individual level data thus appear to 
support the view that content exposure defined as time spent in mathematics classes is 
related to achievement gain; 
• The average level of absenteeism appears to decrease slightly as the framing over the 
evaluative realisation rules strengthens; 
• Individual learner background variables still account for some of the largest 
variances in achievement gain indicating that at least some of the differences in 
achievement gain are related to differences in background factors amongst the sample; 
• There appears to be some interaction between content by cognitive demand in the 
classroom and whether or not learners reported that their main caregiver had finished 
school. 
Modeling of only the pedagogy variables shows that 
• when the relation between achievement gain and pedagogic practices as a whole is 
considered, no association is evident. Neither the overall strength over framing and 
classification for the instructional nor the regulative contexts, both separately and 
combined, are highly correlated with achievement gain; 
• explicit evaluation criteria contribute to gain, particularly strong framing over the 
criteria for legitimate realisations of texts for evaluation. Modeling using only the 
pedagogy variables shows that gain increases where teachers give direct expositions, 
and use error or what is 'missing' from learners' responses to deal with 
misconceptions and difficulties and provide explicit feedback on incorrect answers; 
• a greater decrease in achievement gain is evident where framing over the evaluation 
criteria in lessons is implicit than when framing is 'barely discernible'. In other 
words, when teachers use exploration and discussion to draw out and elaborate on the 
evaluation criteria, the decrease in gain is greater when the teacher provides hints and 
cues to indicate which responses are more valid than when the teacher treats all 
learners' products as equally valuable, and evaluation focuses neither on what is 
'present' nor on what is 'missing'; 
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• weak framing over the criteria for legitimate realisation of texts for evaluation as 
opposed to the weak framing over the evaluative recognition rules is associated with a 
greater decrease in gain. Explicit feedback on incorrect answers seems more 
important than explicit expositions of worked solutions and detailed demonstrations 
of procedures to follow; 
• the degree to which the criteria for evaluating learners' texts are implicit or explicit is 
associated with framing over micro sequencing, selection, pacing within lessons. 
Strong framing over the criteria for legitimate realisation of texts for evaluation is 
associated with weak/responsive :framing over micro selection/sequencing/pacing. 
'Barely discernible' framing over the criteria for legitimate realisations of texts for 
evaluation is associated with either 'barely discernible' framing over micro 
selection/sequencing/pacing (for example, where the pace set in lessons appeared 
unconstrained by curriculum expectations) or with strong framing (where the pace, 
for example, appeared very tightly bounded for most learners); 
• a strong association exists between within micro selectionlsequencinglpacing and 
classification of the hierarchical relations between learners. 'Barely discernible' 
framing (FO) or strong framing (F2) over micro selection is associated with 'barely 
discernible' classification (CO) of hierarchical relations between learners. 
Data exploration focusing on the relationship between curricular pacing and pre- and post-
test scores showed that 
• when the relationship between pre-test scores and coverage of grade 5 topics was 
investigated to see whether coverage of grade 5 topics affected the pre-test score or 
starting level of the learners, a positive relationship was suggested. A scatterplot 
suggested a quadratic relationship in that a slight pattern with higher average pre-test 
scores tended to be associated with higher grade 5 topic coverage up to a certain 
point. The pre-test score was then regressed on the number of grade 5 topics, 
resulting in grade 5 topic coverage being highly significant. It appears that greater 
coverage of topics in earlier grades could prepare learners better for subsequent 
grades; 
• when the relationship between post-test scores and coverage of topics in grade 6 was 
investigated to see whether content coverage in grade 6 affected the post-test score or 
learners' end level, the correlation of the post-test score with the number of grade 6 
220 
~~~----~---~---~---~~--~~--~~-------- --
topics covered suggested a positive relationship. When the post-test score variable 
was then regressed on grade 6 content coverage, this signalled evidence of a possible 
association between greater coverage within the grade (up to a certain point) and 
higher test scores; 
• there was an association between content exposure (time on task/opportunities to 
practise), measured as the number of pages in workbooks, curricular coherence 
(across grade framing over macro sequencing) and content coverage (across grade 
framing over macro pacing). Higher curriculum coherence is associated with higher 
content coverage. Content exposure measured as the number of pages in the 
workbooks correlates with content coverage measured as the number of Intermediate 
Phase topics covered in grade 6. 
1.2 Relating findings to the research questions 
The following discussion relates the above fmdings more directly to the questions the study 
hoped to answer, which are: 
i) whether OTL or 'type of pedagogy' overall has more influence on achievement; 
ii) whether combinations of aspects of OTL and pedagogy (separately and together) have 
more influence on achievement; 
iii) which family background factors interact with OTLlpedagogy m relation to 
achievement. 
The findings are discussed first in relation to learners' home background and then in relation 
to the two focal constructs 
• 'Type of pedagogy'; and 
• 'Opportunity-to-Learn' 
Home background 
The cluster of 'indirect' socio-economic status variables that emerge as significant in relation 
to achievement gain in the statistical modeling of home background variables are as follows: 
• having hot water at home, a variable relating to material resources, showed a positive 
effect; 
• having a grandparent as the main caregiver as opposed to a mother, a variable 
associated with a low income, showed a negative effect; and 
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• a class level variable reflecting the language of instruction - writing the test in 
English - showed a positive effect which, in the Western Cape, might be associated 
with socio-economic factors. 
The cluster of 'family-background' Opportunity-to-Learn variables (Floden: 2002) that 
emerge are as follows: 
• whether the main caregiver had not fmished school, or a learner not knowing whether 
the main caregiver had finished school, variables both relating to cognitive 
disadvantages at home, showed a negative effect; 
• the increased frequency with which an adult provides help with schoolwork at home, 
a variable relating to 'time on task' at home, showed a positive effect; 
• having a father as the main caregiver showed a negative effect on gain reflecting the 
negative effect of the absence of a mother; 
• having a sister or non-blood relative as the main caregiver showed a positive effect 
which could be associated with the presence of a surrogate mother as well as a child-
care grant; 
• the older a learner is, a variable relating to cognitive disadvantage, the more likely 
that gain is lower. 
As discussed in Chapter 4, in South Africa Anderson et al. (2001) and Case & Deaton (1999) 
similarly found that differences in achievement are related to differences in socio-economic 
background. Simkins (cited in Taylor et aI., 2003) and Howie (2002) found an 
association between language and achievement. Interestingly in this study no association was 
found between the language most often spoken at home and the language in which the test 
was written - suggesting that, for this Western Cape sample, socio-economic status is a more 
significant factor. Howie & Pietersen (nd in Seekings, 2001a: 109) using available data for 
grade 12 from the 1995 and 1999 TIMSS found age was a factor in that 'older students 
performed worse than younger ones'. Anderson et al. (2001), Case & Deaton (1999), and 
Jubber (1998) all established 'a strong, positive relationship between mother's schooling and 
the schooling of their children' (Seekings, 2001a: 105). Anderson et al. (2001) found that 
family structure relating to who the main caregiver is at home has an effect on achievement. 
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To recap: Alongside other South African studies fmdings confinn the notion that home 
background is a big influence and that other inequalities outside the classroom are affecting 
gain differences. Two main clusters of home background variables emerge as significant in 
relation to achievement gain in the statistical modeling - SES variables and 'out of school' 
OTL variables. However, as discussed below, findings relating to 'type of pedagogy' and 
OTL also confinn the view that schools and teachers are at least partly responsible for 
achievement gain (Kravis, Heston & Summers,1982: 156, Reynolds & Creemers, 1990; 
Stevenson, Lee & Schweingruber, 1999; Heneveld & Craig, 1996 in Marshall & White, 
2001; Van der Berg & Berger, 2002; Floden, 2003; Taylor et al., 2003). 
'Type of pedagogy' 
Data from the study confirm that 'type oj pedagogy' does not produce significant effects for 
this particular sample of learners and their teachers. Findings appear to support the views of 
researchers such as Rosenshine & Berliner (1978) and Maja (1998) that, as far as 
achievement gain is concerned, overall pedagogical style does not matter. Rather, modeling 
using the elements separately to test the relative influence of each element of pedagogy 
indicates that certain features of pedagogical practice are more important than others in 
relation to achievement gain. What can be inferred from this study is that, in line with 
research conducted by Morais & Neves (2001) in Portugal certain elements of invisible and 
visible pedagogy should be 'mixed.' In this study, elements of the instructional discourse 
emerge as significant for achievement gain in the statistical modeling. 
On the one hand, findings from the combined model support the notion that a teacher's level 
of subject knowledge or 'proficiency of the knowledge to be taught' (Reimers, 1993; Taylor 
& Vinjevold, 1999b; Morais & Pires, 2002; Crouch & Mabogoane, 2001) affects growth in 
achievement over the particular period of time when learners have access to that teacher. 
Findings indicate that it is higher levels of content by cognitive demand, a variable that 
reflects teachers' mathematical proficiency and understanding of the underlying knowledge 
principles (an OTL variable), that promotes gain. On the other hand, the findings suggest 
that mathematics gain improves where learners influence decisions around the discursive 
rules of selection, sequencing and pacing (a 'type of pedagogy' variable) through the teacher 
adjusting micro selection, sequencing and pacing in their lessons in ways that are responsive 
to the average learners' level of ability and progress. 
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Findings appear to support the view that there may be, as is suggested in Morais & Pires 
(2002), interdependence between teachers' ability to engage learners to a larger extent with 
principled knowledge (teachers' own understanding of the underlying mathematics 
principles) and their pedagogical ability to weaken framing over the micro selection and 
sequencing responsively but in ways that also go beyond learners' current level - through the 
creation of Vygotsky's (1987 in Newman & Holzman, 1993) 'Zone of Proximal 
Development' or ZPD. What can be inferred from the above analysis is that it is the teacher's 
competence and professional expertise that is more important than overall pedagogical style 
in relation to learning gain. 
There is other evidence about what constitute more or less effective teaching practices for this 
sample of low SES learners and their teachers: 
• Modeling of only the 'type of pedagogy' variables appears to confmn the view that 
strong framing over evaluation criteria improves achievement gain for the sample, 
particularly teachers' use of error to provide feedback on incorrect answers (strong 
framing over the realisation rules). In more developed country contexts, Morais & 
Neves (2001); Lubienski (2001); Morais & Pires (2002) likewise suggest that explicit 
evaluation criteria is associated with improved achievement outcomes for 
working class learners. However, in this study of low SES learners in the Cape 
Peninsula, the effect of strong framing over the evaluation criteria is no longer 
significant in the combined model using all the significant variables from previous 
models. On the other hand, the effect of higher levels of content by cognitive demand 
(learner engagement with principled and not just procedural knowledge) on gain 
remains significant for the combined model. ~ This suggests that, for most of the 
sample, the cognitive level of the teacher's expositions and feedback on error is the 
discriminating factor in relation to achievement gain. Data indicate that what makes 
the difference in relation to gain for this sample of learners and their teachers is the 
teacher's ability to engage learners to a larger extent with principled and not just 
procedural knowledge when giving expositions and when dealing with 
misconceptions or giving feedback on incorrect answers. 
• Important in relation to South Africa's current pedagogical policy, is the trend that the 
effect of weak framing over evaluation criteria (Fl) is worse than 'barely d~cernible' 
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framing (FO). This implies that, not only did learners who were exposed to implicit 
evaluation criteria not recognise (or miss) the evaluative hints, clues and cues 
provided by their teachers, they appear to have misconstrued them or been confused 
by them. The fmding appears to confl1111 work done in the USA by Lubienski (2004) 
who found that her own efforts to use contextualised situations to draw out knowledge 
principles through exploration and discussion tended to confuse working class 
learners about what they were supposed to be learning. Low SES learners struggled 
to pick up on the implicit hints and clues she provided. 
• Findings also suggest that issues of evaluation are associated with issues of micro 
selection, sequencing and pacing. Responsive/weak micro selection, sequencing and 
pacing (for example, where learners appear to influence selection in lessons in that the 
teacher adjusts content or tasks in response to learners) appears to be related to 
evaluation practices. Data suggest that, by ascertaining learner error, teachers are 
better able to adjust the selection, order and pacing of contents, tasks or material 
according to the average learners' level of capability and progress (for example, by 
revisiting or reviewing work if necessary or leaving out items that most learners have 
already mastered). Of interest in relation to this is that 47% of the sample 
experienced a pedagogical approach where the pace set was apparently very loosely 
bounded, whilst 16% experienced a form of pedagogy where framing over pacing 
appeared to be very tightly bounded. 
• A strong association between within lesson framing over micro selection, sequencing 
and pacing and weak classification of the hierarchical relations between learners 
implies that collectivising learners' pedagogical identities is associated with 'barely 
discernible' framing over micro selection where the content or tasks set appear too 
easy for most learners and at too low a level for grade 6. Descriptive data on 
pedagogical practices shows that 39% of the sample's pedagogical identities appeared 
to be collectivised or homogenised to the extent that their individual status as maths 
learners was virtually indistinguishable. Data confirm the view that, whilst 
mathematics teachers should be able to evaluate the whole class at once to gauge the 
average level of ability and rate of progress during lessons, teachers' knowledge of 
individual learner's ability and progress plays an important role in this. This 
225 
- ---- ~~~~~--------~--
-- -~- ----~~-----~. 
emphasises the importance of teachers assessing or marking each learner's work and 
confirms the notion that individual evaluation is crucial for the specialisation of 
learners' consciousnesses as is suggested in the South African study by Ensor et al. 
(2002). Although strong classification of hierarchical relations between learners is 
associated with responsive framing over micro selection/ sequencing/ pacing, the 
inference is that individual differentiation at the instructional level is important. 
• In Chapter 3, I discussed Morais & Neves' (2001) findings that the combination of 
weakened framing at the level of the hierarchical rules together with explicit 
evaluation criteria improved achievement outcomes. In contrast to their fmdings, in 
this study no elements of the regulative discourse emerge in the modeling as predictor 
variables for gain. However, the communication relations between the teacher and 
learners in the analysis were very similar for most learners. In most cases, teacher-
learner communication relations were closed and learners participated in teacher-
learners interactions only when invited to do so through the teachers' questioning. 
This could explain why this element of pedagogic practice does not emerge in the 
modeling as a predictor variable for achievement gain. 
To recap: Elements of the instructional discourse within lessons emerge as significant for 
achievement gain in the statistical modeling. Modeling of all significant variables shows that 
the biggest gains are produced by weak framing over the discursive rules within lessons. In 
other words, gain increases where framing over micro selection, sequencing and pacing are 
responsive to learners' levels of ability and progress. Modeling using only the pedagogy 
variables indicated that decreases in gains are associated with lack of clarity over the 
evaluative rules, indicating that, for this sample of learners and their teachers, weak framing 
(Fl) over the evaluative rules appears unable to specialise text. 
'Opportunity to Learn ' 
The positive effect of higher levels of content by cognitive demand on achievement gain 
remains significant for the combined model. Of interest is that the positive effect of content 
by cognitive demand on gain differed depending on whether the mother or caregiver had 
finished school or not. 
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Individual level data on absenteeism support the view that more time spent in mathematics 
classes is related to achievement gain. As Wang (1998: 150) observes 'considering that 
attendance rate only measures the physical presence and absence of the students, this finding 
points to the importance of attending the class when instruction is delivered. Simply by 
attending class, students have a learning opportunity.' Of interest here is that data also 
suggest a possible association between lower absenteeism levels and explicit feedback on 
incorrect responses in lessons. 
However, the most unanticipated and interesting insights on OTL are provided through the 
data exploration focusing on the relationship between the OTL variables content coverage 
and curricular pacing and achievement scores in the pre- and post-test (achievement at a 
point in time). Whilst teacher competence appears to be a most important factor for 
achievement gain over one school year, greater content coverage across each grade and 
adjacent grades (macro pacing) could, up to a certain point, be associated with higher overall 
achievement scores (higher pre- and post-test scores). In other words, the effects of the prior 
opportunities to learn may be represented in the achievement measures (Floden, 2003: 250). 
Although no causal conclusions can be drawn, curricular pacing emerges as a potential 
variable, not for achievement gain as expected, but for overall achievement status. Data 
exploration suggest that greater across grade content coverage (inter-grade pacing over a 
number of school years) could be associated with higher mathematics scores rather than 
increases in gain across a single school year. 
The inference is that higher levels of curricular pacing have a degree of influence over 
preventing learner under-preparedness and under-achievement or a cumulative deficit in 
mathematics achievement over each school Phase. Curricular pacing could have an 
exponential function which plays a role in overall academic growth. This potentially 
advances the view that learners who experience consistent curricular coverage over the years 
show gains in achievement accumulated over time whilst learners who experience 
consistently low coverage or weak framing over macro pacing over many school years end up 
with lower cumulative achievement scores overall (Rowan, Correnti, & Miller, 2002: 9; 
Smith, Smith & Bryk, 1998). 
Furthermore, data exploration shows that good logical across grade sequencing (curricular 
coherence) and greater content exposure measured as the number of pages in workbooks -
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that is more time spent overall on mathematics work - are related to greater coverage. Whilst 
other research has shown that the amount of time spent on academic tasks in class correlates 
highly with achievement (Lee, 1982; Fischer et al., 1980; Stallings: 1975), this study signals 
that more content exposure and good curricular coherence contribute towards increases in 
curricular pacing. In other words, more 'time on task' and 'opportunities to practise' and 
good logical macro sequencing can lead to more content coverage and an increase in across 
grade pacing. Variations in time spent overall on mathematics and variations in the internal 
coherence of the sequencing of curriculum content partly explain why content coverage 
differs. The suggestion is that the curricular pacing is enhanced 
• by good logical sequencing of mathematics content across grades (curricular 
sequencing/macro sequencing) 
• when learning time is maximised and more time is spent on mathematics (content 
exposure). 
On one level this finding contrasts with Reimers' (1993) study in Pakistan that found that in a 
'weak system' 'teaching time by itself is a poor predictor of student achievement' (ibid: 7). 
This study indicates that more time devoted to teaching mathematics is possibly linked to 
achievement through better content coverage and curricular pacing. On another level, the 
finding is in line with Reimer's and Carroll's (1963) assertions about the quality oflearners' 
exposure to instructional content in that they suggest that, if curricular content is not 
presented to learners in ways that are logically and sequentially connected, learners will need 
more time to learn (see 1.1.2 in Chapter 2). 
To recap: Statistical modeling shows that an increase in the level of content by cognitive 
demand is associated with an increase in achievement gain and, that a decrease in content 
exposure is associated with a decrease in achievement gain. More importantly, data 
exploration indicates that, in relation to closing or, at least, substantially narrowing the huge 
gap in achievement outcomes, curricular pacing across time (inter-grade pacing over a 
number of school years) may be a more signifIcant measure in relation to overall achievement 
status than gain. The fmdings and data exploration appear to support the notion that the issue 
'is not that instruction be mindlessly speeded up or that more is necessarily better', rather it is 
that learners 'should experience a sequence of instruction that exposes them (to mathematics 
knowledge) in a systematic and developmentally challenging fashion' (Smith, Smith & Bryk, 
1998: 12 - my addition). 
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direct expositions of procedures to be followed entails weakening framing over the criteria for 
evaluation. Findings indicate that explicit evaluation criteria are associated with gains. 
Then again, not all four dimensions ofthe OTL construct that the international literature led me 
to expect to be associated with achievement outcomes appear to be directly related to achieve-
ment. Rather some dimensions, namely curriculum coherence and aspects of content exposure, 
apparently augment dimensions potentially associated with achievement, namely content 
coverage by cognitive demand and curriculum pacing. 
The model that emerges from the summary on Table 54 confirms the notion of a mixed model 
of pedagogy that is taking shape 'with greater detail and nuance' through research 'across the 
continents' (Muller, 2004b:6). However, the significance of this study is that, by inserting OTL 
into the Bernstein schema, which in terms of Bernstein's defmition relate to macro level pacing 
and sequencing, the study advances on the notion of a mixed model by making visible the spe-
cialisation oflearners' identities through macro pacing and sequencing of curricular content. 
In the following section I derive some implications from the above for policy. 
2. POLICY IMPLICATIONS 
Findings and data exploration seem to at least partially explain variation in achievement for 
the sample. They suggest that mathematics achievement for the sample is associated both 
with teacher's 'professional expertise' (teacher effects) and learners' 'curricular opportunities' 
(curricular effects) (Rowan, Correnti & Miller, 2002: 1). 
As stated earlier in this thesis, school effectiveness research such as that done in South Africa 
by Crouch & Mobogoane (2001) generally use static proxy measures of teachers' subject 
expertise such as qualifications to show that teacher competence is related to achievement. 
Smaller-scale case studies have also probed on the link between teachers' subject knowledge 
and learner achievement and claimed a correlation between teacher knowledge and 
achievement outcomes (see, for example Webb et al. in Taylor & Vinjevold, 1999b). What the 
present study does is provide more specific information on how teacher competence actually 
'works' in the classroom to make a difference in relation to achievement. 
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The fmdings make it possible to begin to fonnulate in pedagogical terms what 'teacher 
competence' means in the South African context. They make it possible to begin to develop 
a more explicit model of what teacher effectiveness in classrooms with predominantly low 
SES learners looks like more broadly. The study provides insights into how teacher 
competence potentially relates to a combination of content knowledge and ability to mobilise 
this knowledge pedagogically to ensure thorough coverage of the grade level curriculum. 
The model that is emerging is one where teacher quality or competence is defined as a 
combination of teacher's 
a) mathematical proficiency and content knowledge, in particular, understanding and 
knowledge of underlying mathematics principles and ability to engage learners with 
principled and not just procedural knowledge, 
b) 'pedagogical content knowledge' where teaching quality is defmed as teacher's 
knowledge of individual learners' ability and progress, capacity to be adaptive to the 
average learners' level of ability and progress and to deal with misconceptions and 
difficulties (Shulman, 1987) 
c) understanding and delivery of the grade level mathematics curriculum as a coherent 
entity underpinned by internal disciplinary principles where the relationships between 
the parts hold the curriculum together rather than simply delivering the curriculum as 
a series of fragmented and disconnected components within each grade. 
The statistical analysis and exploration points to evidence that, whilst variance in 
achievement gains across one school year lies partly in differences in teacher effects over the 
particular period of time when learners have access to that teacher, variance in overall 
achievement scores may lie partly in accumulated curricular effects over many years. 
To recap: Indications are that learners' overall achievement status may reflect learners' 
cumulative OTL over their entire learning careers rather than just over one school year. The 
implication is that overall achievement status may not be 'fixed' to anyone teacher or any 
one academic school year but to curricular pacing across each phase of learning. 
At a policy level this is important because, as Rowan, Correnti & Miller (2002: 9) observe, 
teachers usually only have learners in their classrooms for a single year and, in most schools 
learners have access to different teachers over their learning careers. By implication, whilst 
developing teacher expertise and improving teacher effectiveness more broadly should be 
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seen as an important longer-tenn goal for reducing inequality in achievement gain, if the 
intention in South Africa is to reduce present inequalities in accessing high status 
mathematics knowledge, we need to be realistic about capacity. 
Descriptive data from this study showed evidence of slow within-grade pacing or macro 
pacing across grade 5 and 6. Data showed that grade 5 and 6 learners spent more time on 
mathematics contents they were expected to have covered in earlier grades than they did on 
contents at the level expected for both grades. This study's findings suggest that we need to 
consider whether a quicker and more achievable way of raising achievement in our current 
context in the short-tenn might be that of focusing on trying to ensure that all learners 
'experience a sequence of instruction that exposes them' to the mathematics curriculum 'in a 
systematic and developmentally challenging fashion' over their whole learning career (Smith, 
Smith & Bryk, 1998: 12). 
What the descriptive analysis and statistical exploration of the OTL data in the four districts 
of the Cape Peninsula suggests is that, whilst the RNCS for numeracy and mathematics have 
potential for improving the quality of curricular pacing at the level of implementation, their 
potential for reducing inequality in achievement scores might depend crucially on additional 
guidance and support to schools. As Gamoran (2000) points out; 
If standard-setting raises the bar for the quality of students' experiences in schools, 
and not just their perfonnance on tests, then it holds some promise for reducing 
inequality as well as enhancing levels of learning. If standards mean nothing more 
than standardized tests on a wider scale, they may serve to highlight inequalities that 
already exist, but they will do little to ameliorate the problem. The challenge 
confronting standards initiatives is not just that achievement is too low and too 
unequal, but that learning opportunities that produce achievement are unequal (pages 
93-94). 
3. POLICY RECOMMENDATIONS 
With the above in mind the following recommendations are derived for policy in relation to 
enhancing the curricular opportunities made available to low SES learners. Findings suggest 
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that the South African context, assessment standards alone may not be enough.54 Success-
full implementation of policy inputs such as the recent curriculum changes may require better 
• signalling 
• co-ordination; and 
• evaluation/assessment 
3.1 Recommendation in terms of signalling 
A potential limitation on the generalisability of this study's findings is the fact that 
mathematics teachers now have far better signalling of expected content through the RNCS. 
Nevertheless, the study revealed evidence of slow curricular pacing, weak curricular attention 
for some Learning Outcomes, and that learners are studying topics below grade level expect-
ations. Indications are that more guidance may be required in ensuring curriculum coverage 
and pacing across each grade at least for subjects with strong verticality of knowledge 
structure such as mathematics and natural sciences. For example, the reviewed mathematics 
curriculum documents provide little in the way of guidance in relation to content empbasis55 
but descriptive data from the study suggests that teachers may need greater signalling as to how 
much time should be allocated to work to the topics and sub-topics to be covered. 
Recommendations of this study are that policy documents such as curriculum frameworks 
and guidelines: 
• provide teachers and schools with a much clearer and more accessible overall mental pic-
ture of the entire trajectory of each learning phase (across grade framing over pacing). 
• provide teachers with more in the way of guidance in relation to the pace they should 
maintain in order to cover the grade level expectations. Frameworks and guidelines 
need to assist them in deciding how much work needs to be covered over a specific time 
frame (across grade framing over pacing) and how many periods they should ideally 
devote to certain topics and sub-topics (content emphasis). 
S4 As stated in Chapter 1, a key limitation of this study is that the findings might not hold for subjects such as art which 
draw on more horizontal knowledge structures (Muller, 2004a). 
ss A further limitation of the study is that I used the judgement of only 3 expert grade 6 mathematics teachers regarding 
the amount of time teachers should ideally devote to sub-topics. 
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Such content pacing and progression signals would be of particular value to inexperienced 
and less qualified teachers. 
3.2 Recommendation in terms of co-ordination 
The study revealed evidence of poor inter-grade co-ordination. Not only are learners 
studying topics below the grade level expectations and experiencing omissions in curricular 
topics, they are also experiencing unnecessary repetitions. There is evidence that learners are 
being exposed to similar content across grades. Descriptive data from the study showed that, 
for the majority of learners, the curriculum is experienced as a series of dislocated and 
fragmented components. The order in which topics are covered mostly do not reflect 
sequential development. Statistical exploration showed that good logical sequencing of 
curriculum content is associated with greater content coverage. 
Indications are that much more direct support may be required in ensuring curricular 
coherence (across grade framing over sequencing) and with co-ordinating content coverage 
or curricular pacing across grades. Findings suggest that teachers and schools may need 
more direct support with ensuring progression throughout learners' learning careers. 
A recommendation of this study is for support directed at co-ordinating work schemes and 
learning programmes across grades and phases. This could be done through 
• the provision of learning programmes and schemes of work that demonstrate forms of 
across grade pacing. Such programmes and schemes would need to promote content 
coverage whilst making it possible for teachers to be responsive to learners levels of 
progress (weak selection, sequencing and pacing) as a key issue in many classrooms 
is closing the gap between the grade level expectations and the existing knowledge 
base of learners; 
• good well-structured textbooks that help bring coherence into teachers' year plans as 
well as the provision of guidelines for schools for choosing high-quality textbooks; 
• developing and using the expertise of Learning Area specialists or heads of 
department within schools to ensure and monitor progression (across grade content 
complexity and across grade developmental complexity); 
235 
------- ---------- -- --
• direct assistance to schools and teachers with planning work schedules and learning 
programmes across grades and school phases through interventions and school level 
support from Education Department subject advisers and outside agencies. 
3.3 Recommendation in terms of evaluation or assessment 
From a methodological point of view the study's findings suggest that individual 
differentiation at the instructional level is important for specializing individual learner's 
voices. Findings suggest that pre-test results are poor because of poor inter-grade signalling 
through assessment practices. The poor pre-test results in the study point to the importance 
of the previous teacher's systematic evaluation of what individual learners know and of 
where they are in relation to the assessment standards. 
A recommendation of the study is that systems of assessment and mechanisms are needed to 
prevent learner under-preparedness and to ascertain individual progress. Schools and 
teachers appear to need effective progression signals that ensure that their learners are 
performing at appropriate levels for their age grade and that they are actually prepared for 
and ready to be promoted to the next grade. Assessment of achievement levels through 
diagnostic testing would enable schools and teachers to monitor the achievement levels 
attained. Effective strategies also need to be in place as to what to do when learners are not 
reaching the levels required for promotion such as increasing the amount of time learners are 
engaged in learning. 
In the final section of the thesis, I discuss the main limitation of the research model used and 
the methodological lessons learnt for future research. 
4. METHODOLOGICAL LESSONS LEARNT 
Firstly, from a methodological point of view, classroom practices and other variables 
probably need to be assessed on a larger-scale with much more precision. Essential 
characteristics of teacher-centredllearner-centred practices were identified in the study 
through the somewhat coarse-grained measures of pedagogical practices. Clearly, a 
challenge is to develop larger-scale observation instruments that are much more sensitive to 
quantitative and qualitative differences between practices in order to have the potential for 
identifying effective pedagogical practices more generally. In addition, learners' level of 
exposure to pedagogical practices was established in three lessons observations of each of the 
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thirty eight classes participating in the study. Chapter 4 discussed how, in a developed 
country context, Rowan, Correnti & Miller (2002: 26) submit that 'due to variation in daily 
instructional practice, roughly 15-20 observations are needed to derive reliable measures of 
instructional processes.' We still need to identify the minimum number of observations 
required for reliability in the South African context and the reliability of survey data. 
In planning the study I faced a number of methodological decisions (outlined in section 2.3 in 
Chapter 4). One of these was whether to study gain across one year or whether to study 
overall achievement. I decided to investigate gain across one year through the use of pre- and 
post-test scores. The rationale for this decision was that in this way I could control for the 
effects of learners' school experiences prior to that school year. The idea was that relating 
achievement attained to measures of learners' exposure to 'Opportunity-to-Learn' and to 
particular pedagogical practices across one academic year would not control for exposure in 
previous grades as would measures of gain. This seemed important as all of the data 
collected pertained to learners' exposure to measure of the two focus constructs in 2003 with 
the exception of grade 5 content coverage. Controlling for prior achievement also seemed 
important because learners who started at lower levels of achievement could actually show 
larger gains which would not be reflected in 'once off' achievement scores. However, as 
explained in Chapter 4, a difficulty was that this model would potentially also control for 'the 
effects of differences in curriculum based on those prior experiences' (Schmidt & Burstein, 
1992), in other words, for the effects of curricular pacing in prior years. 
Is it turned out, subsequent data exploration suggested that greater inter-grade pacing over a 
number of school years may possibly be associated with higher mathematics scores rather 
than with increases in the achievement gain across a single school year. This lends support 
for the idea that curricular pacing is not related to gain measures because the pre-test removes 
a large part of the relationship between content coverage in earlier years which is more likely 
to show through differences in overall pre- and post-test scores than in gain. The study thus 
signals that inter-grade effects of pacing may not be identified through a model which 
investigates gain within one year through the use of pre- and post-test scores. It intimates 
that the effects of OTL on achievement might be of a longer term cumulative nature, and that 
comparing learning across the year reduces the influence of OTL variables. 
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The data exploration indicated that OTL has an across-grade effect which is not necessarily 
evident when one examines gain within a year in a model using only pre- and post-test 
scores. Findings suggest that the across-grade effects need to be considered in a different 
model which assesses cumulative effects on achievement over a much longer period of time. 
The implication is that, as long as interventions and evaluations in South Africa are based on 
models that focus on exposure to pedagogy over one year with one teacher in one classroom, 
only small effects on achievement will be evident. Longitudinal models using larger and 
more representative samples and focusing on across grade effects on achievement are what 
are needed. 
Finally, this study is limited in terms of generalisability in that the applicability of its findings 
is restricted to low SES learners in the Western Cape. The sample comprises low SES 
learners in the Cape Peninsula and the demographics of the Western Cape differ from other 
provinces in South Africa. In the Western Cape, Afrikaans is the home language of a high 
proportion of low SES learners. Difference between the language spoken at home and 
the language of instruction at school is not as much of an issue as it is in other provinces. 
s. CONCLUDING COMMENT 
This study hopes to contribute to 
• Bernstein's framework in relation to how 'the what' and 'the how' of schooling can 
be more delicately described within the same framework; 
• the general area of school reform research thinking in South Africa regarding the 
significance of studying achievement across time-spans larger than one year in order 
to understand cumulative achievement; and 
• policy in terms of factors which impact on learner achievement. 
It is hoped that contributions to the above will help consolidate previous knowledge and 
suggest a way forward to further understandings. 
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Table 7: Number of schools, classes and learners from each District forming 
the original and achieved sample 
Table 8: School fees 
R30 R40 RSO R60 R80 Rl00 R120 R1S0 R180 R200 
1 3 3 3 3 3 2 4 1 1 
Table 9: Distribution of test items selected across NMLA outcomes 
OUTCOME 'CLUSTERS' NUMBER 
OF ITEMS 
LO 1: NUMBER, Recognising, classifying and representing 22 
OPERATIONS AND numbers 
RELATIONSHIPS Applications of numbers to problems 37 
Calculation types involving numbers 20 
Recognising and usin~ properties of numbers 1 
LO 3: SPACE, SHAPE Position 3 
AND GEOMETRY 
LO 4: MEASUREMENT: Time 6 
Units and instruments-
a) mass, capacity and length 16 
b) perimeter, area, volume 11 
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GRADE 6 PRE-TEST 
ADMINISTRA TION 
MANUAL 
2003 
OPPORTUNITY TO LEARN RESEARCH PROJECT 
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YOUR RESPONSIBILITIES AS TEST ADMINSTRA TOR 
1. Keep the tests confidential. Do not show the tests to Principals, teachers, family 
members or friends. No one should see the tests but you and the learners. 
2. Administer the tests to 30 grade 6 learners in selected Mathematics classes in the 
schools allocated to you unless there are fewer than 30 in a class in which case 
you must test the whole class. If grade 6 classes have different Maths teachers we 
are testing one class per teacher. If there is one Maths teacher for all grade 6 
classes, or if a teacher teaches more than one class, then we have randomly 
selected just one of his/her classes for testing. 
3. It is vitally important for our research task that learners are given exactly the 
same: 
Instructions and 
Time to complete the task 
This will make it possible to collect comparable data on learner attainment at each 
site. 
4. Mark the numeracylMathematics tests of classes in the schools allocated to you. 
All test results must be treated in the strictest confidence. 
5. Return the tests to your supervisor (in alphabetical order by surname according to 
the class list). 
CHECKLIST FOR TEST ADMINISTRATORS 
6. The night before you visit a school 
Check that you have the box of tests for the school and that there are 31 tests 
in the box. The tests should be in the language of the learners of the school. If 
the school has bilingual classes, you will be given a box with tests in 
Afrikaans and English. These will be allocated according to the information 
we have been give by the teachers. 
The box should contain 
* 31 numeracylMathematics tests 
* a class list with the names of the 3() learners to be tested indicated. In 
case of absentees or latecomers, you will need to randomly select the 
number of replacement learners needed to make up 30. Should this be 
necessary, note that you have done this and mark the names of the 
replacement learners on the class list. (In the case of bilingual 'Classes 
the preferred language of each learner will be indicated on each class 
list and you will need to match the replacement learners with this 
information. ) 
You will also be given at least 10 extra pencils in case some learners do not 
have their own (Teacher have been asked to ensure that learners have pencils 
or pens and rulers). 
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7. The morning before you leave for school 
Make sure that you are on time. You MUST be at the schools BEFORE 8 
a.m. in order to attain the planned timetable (see attached). 
Make sure that you have: 
• Directions to the school; 
• Your box of tests and extra pencils; 
• A watch/clock. 
8. Arrival at school 
Greet the principal or relevant staff - be polite, but assert the urgency of your 
task. 
The schools should all be expecting you and should have a venue for the 
testing waiting for you. Go with the teacher to collect the learners pre-selected 
on the class list and take them straight to your testing venue. Teachers may 
not remain in the testing venue. 
If there are more than 30 in a class, not all learners will be tested so the rest of 
the class will need a teacher to supervise them in another classroom. 
9. In the classroom 
Greet the learners and make them sit in alphabetical order by surname 
according to the class list. Make sure they are seated so that they are 
comfortable and not able to copy. Ifpossible make them sit separately as their 
own desks, but if they have to share, seat a maximum of two learners per desk 
or table and put a partition such as a book bag between learners so that 
copying cannot occur. 
Check that they all have pens/pencils and access to rulers. 
Be sure that any help in the classroom that could effect the results is taken 
away, e.g. tables of multiplication or number lines on the walls or blackboard. 
Introduce yourself and explain that they will be writing a test. They must try 
their best because we need them to help us. 
Write the example questions on the board. (If you have to wait for learners to 
arrive, do this while you are waiting). 
Hand out the numeracyl Mathemaitcs question paper and tell learners not to 
open their question papers until you tell them to do so. 
Tell them to write their first name and surname on the front of the question 
paper. Check that this has been done and is legible. This is absolutely 
essential as we will be post-testing the same learners at the end of the third 
term to check for learning gain. If we do not have their names accurately, we 
will not be able to use the pre-test data. 
Read the first question and demonstrate on the board what has to be done. 
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Then~Sa~lY~ ________________________________________________________________________________________________ ~ 
If you do not know the answer to a question, do not waste time on it and 
do not guess the answer. Leave it and go on to the next question. It is 
important that you do not talk to each other or look at anyone else's 
work. If you make a mistake cross the mistake out neatly like this 
(demonstrate how to cross out incorrect answers for multiple choice -
circle with a cross through it.) If your pencil breaks during the test, 
please raise your hand immediately, and we will give you another 
pencil or pen. 
When you have finished with the examples and brief instructions, tell learners 
that they must now open their workbooks and work on their own. They must 
complete Task 1 only and stop when they get to the page where it says STOP. 
Take note of the time and write it down. Check that they are turning the page 
and make sure that they do not go on to the next task. 
Watch learners from the front of the class at all times 
DO NOT INTERFERE WITH LEARNERS AND DO NOT ASSIST 
THEM. Say to them: Do it the way you think is right. 
Watch learners at all times to ensure that they are turning over the pages of the 
test but that they are not proceeding with the next task, referring back to tasks 
that they are already supposed to have completed, or -copying from or talking 
to each other. 
Keep an eye on the time and stop the learners when the time for the task is up. 
MONITOR the time that learners take to complete-each task. Make a grid 
and monitor roughly how many complete the test after 10, 15,20, etc. minutes. 
Tell learners that they will be able to go to the toilet during the 20 minute 
break. Before the 20 minute break, tell learners what time they must all be 
back in the classroom - make it 5 minutes before the end of the break. You 
must find a way to ensure that they all return timeously. During the break you 
can write the example questions for the next task on the board. 
10. After the administration 
Collect all the tests (extras included) and ENSURE that that the completed 
scripts are in alphabetical order as presented on the class list. 
Wipe the example questions off the board and replace/restore any charts et<: 
that you moved from the walls etc. 
Send a learner to call the teacher back to the classroom. Suggest that the class 
be given a short break. 
Thank the principal and others for the day before you leave the school. 
11. Marking of literacy tests 
You are required to mark all the numeracylMathematics scripts as soon as you 
leave the school. All test results must remain absolutely confidential. 
Mark every item with a 0 or 1 score in the right margin: 
o = wrong answer 
I = correct answer 
The scripts must be returned personally to the following address 
9 Bromley Road 
Gleemoor 
Athlone 
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- The following must also be returned 
o Class lists with the box 
o All t-ests including those not used 
o The pencils 
o Your time grid 
These will be checked and payment will only be made when everything is 
complete. 
12. Timetable 
Time if testing 
starts at 08hOO 
Introduction 10 minutes 08hlO 
Numeracy Task I 40 minutes 08hSO 
Break 5 minutes (leg stretch) 08h55 
Numeracy Task 2 35 minutes 09h30 
Break 20 minutes 09h50 
Numeracy Task 3 35 minutes 10h25 
Break 5 minutes 10h30 
Numeracy Task 4 30 minutes IlhOO 
END 
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YOUR RESPONSIBILITIES AS TEST ADMINSTRA TOR 
1. Keep the tests confidential. Do not show the tests to Principals, teachers, family 
members or friends. No one should see the tests but you and the learners. 
2. Administer the tests to the same grade 6 learners as were tested in the pre-tests at 
the schools allocated to you. It is absolutely essential that we post-testing the 
same learners at the end of the third term as we pre-tested at the beginning of 
the first term. The lists of the names of learners to be tested are in the test boxes 
(note:where there were fewer than 30 in a class we pre-tested the whole class). At 
some schools we are testing more than one class at the school because the school 
has more than one grade 6 Maths teacher, in other words, we are testing learners 
from different teacher's classes. At other schools there is only one Maths teacher 
for all grade 6 classes and we are testing learners from one class. 
3. It is vitally important for our research task that learners are given exactly the 
same: 
a. Instructions and 
b. Time to complete the task 
This will make it possible to collect comparable data on learner attainment at each 
site. 
4. Mark the numeracylMathematics tests of classes in the schools allocated to you. 
All test results must be treated in the strictest confidence. 
5. Return the tests to your supervisor (in the same order as the list of names in the 
test box). 
CHECKLIST FOR TEST ADMINISTRATORS 
1. The night before you visit a school 
Check that you have the box of tests for the school and that there are 31 tests 
in the box. The tests should be in the language of the learning for the class. 
The box should contain 
* 31 numeracylMathematics tests 
* a class list with the names of the (usually 30) learners to be tested 
indicated. In case of absentees or latecomers, you do not need to select 
replacement learners as we are only administering post-tests to those 
learners who wrote the pre-test. Mark the names of absentees on the 
list. 
You will also be given a few extra pencils in case some learners do not have 
their own. Teacher have been asked to ensure that learners have pencils or 
pens and rulers. 
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2. The morning before you leave for school 
Make sure that you are on time. You MUST be at the schools BEFORE 8 
a.m. in order to attain the planned timetable. 
Make sure that you have: 
• Directions and phone number for the school; 
• Your box of tests and extra pencils; 
• A watch/clock. 
3. Arrival at school 
Greet the principal or relevant staff - be polite, but assert the urgency of your 
task. 
The schools should all be expecting you and should have a venue for the 
testing waiting for you. Go with the teacher to collect the learners pre-selected 
on the list and take them straight to your testing venue. It is absolutely 
essential that you are post-testing the same learners at the end of the third 
term as we pre-tested at the beginning of the first term to check for 
learning gain. Teachers may not remain in the testing venue. 
If not all the learners in the class are being tested, the rest of the class will need 
a teacher to supervise them in another classroom. 
4. In the classroom 
Greet the learners and make them sit in order according to the list. Make sure 
they are seated so that they are comfortable and not able to copy. Ifpossible 
make them sit separately as their own desks, but if they have to share, seat a 
maximum of two learners per desk or table and put a partition such as a book 
bag between learners so that copying cannot occur. 
Check that they all have pens/pencils and access to rulers. 
Be sure that any help in the classroom that could effect the results is taken 
away, e.g. tables of multiplication or number lines on the walls or blackboard. 
Introduce yourself and explain that they will be writing a test. They must try 
their best because we need them to help us. 
Write the example questions on the board. (If you have to wait for learners to 
arrive, do this while you are waiting). 
Hand out the numeracy/ Mathemaitcs question paper and tell learners not to 
open their question papers until you tell them to do so. 
Tell them to write their first name and surname on the front of the question 
paper. Check that this has been done and is legible. Ifwe do not have their 
names accurately, we will not be able to use them in conjunction with the pre-
test data. 
Read the first question and demonstrate on the board what has to be done. 
267 
-3-
Then say 
~~--~--~--~-------------------------------------, If you do not know the answer to a question, do not waste time on it and 
do not guess the answer. Leave it and go on to the next question. /t is 
important that you do not talk to each other or look at anyone else's 
work. If you make a mistake cross the mistake out neatly like this 
(demonstrate how to cross out incorrect answers for mUltiple choice -
circle with a cross through it.) If your pencil breaks during the test, 
please raise your hand immediately, and we will give you another 
pencil or pen. 
When you have finished with the examples and brief instructions, tell learners 
that they must now open their workbooks and work on their own. They must 
complete Task 1 only and stop when they get to the page where it says STOP. 
Take note of the time and write it down. Check that they are turning the 
page and make sure that they do not go on to the next task. 
Watch learners from the front of the class at all times 
DO NOT INTERFERE WITH LEARNERS AND DO NOT ASSIST 
THEM. Say to them: Do it the way you think is right. 
Watch learners at all times to ensure that they are turning over the pages of the 
test but that they are not proceeding with the next task, referring back to tasks 
that they are already supposed to have completed, or copying from or talking 
to each other. 
Keep an eye on the time and stop the learners when the time for the task is up. 
MONITOR the time that learners take to complete each task. Make a grid 
and monitor roughly how many complete the test after 10, 15,20, etc. minutes. 
Tell learners that they will be able to go to the toilet during the 20 minute 
break. Before the 20 minute break, tell learners what time they must all be 
back in the classroom - make it 5 minutes before the end of the break. You 
must find a way to ensure that they all return timeously. During the break you 
can write the example questions for the next task on the board. 
5. After the test administration 
Collect all the tests (extras included) and ENSURE that that the completed 
scripts are in order as presented on the list. 
Make sure that there are no missing pages from the back of the scripts. 
Hand out the learner questionnaires. Use the example questions to 
demonstrate how learners are expected to complete the answers. Read through 
each question and ensure that all learners understand what to do and are 
answering all the questions as you go along. Assist them as much as they need 
with this - there is no time limit. Make sure that they write their full names on 
the front of the questionnaires before you collect them. 
Wipe the example questions off the board and replace/restore any charts etc 
that you moved from the walls etc. 
Send a learner to call the teacher back to the classroom. Suggest that the class 
be given a short break. 
Thank the principal and others for the day before you leave the school. 
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6. Marking of literacy tests 
You are required to mark all the numeracylMathematics scripts as soon as you 
leave the school. All test results must remain absolutely confidential. 
Use the marking memo to mark every item with a 0 or I score in the right 
margm: 
o = wrong answer 
1 = correct answer 
The scripts must be returned personally to the following address 
The following must also be returned 
o Class lists with the box 
o All tests including those not used 
o The extra pencils 
o Your time grid 
o Your marking memo 
These will be checked and payment will only be made when everything is 
complete. 
7. Timetable 
Time if testing 
starts at 08hOO 
Introduction 10 minutes 08hl0 
Numeracy Task 1 40 minutes 08h50 
Break 5 minutes (leg stretch) 08h55 
Numeracy Task 2 35 minutes 09h30 
Break 20 minutes 09h50 
Numeracy Task 3 35 minutes IOh25 
Break 5 minutes 10h30 
Numeracy Task 4 30 minutes IlhOO 
END 
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Test administrator's name: ............................................................................................ . 
School: ................................ Grade 6 ......... . 
TEST AD,MINISTRATIO'N 
QUESTIONNAIRE 
Administrators, please complete this questionnaire as accurately as possible after testing 
this class. 
1. Were there any adverse factors / events / distractions affecting 
learners on the day of the testing? .. 1 Yes I 1 ] No I 2 1 . . . . . . . . 
2. If yes, please explain: . .................................................................................................... 
........................................................................................................................................ 
........................................................................................................................................ 
3. Was there adequate seating space for learners to work on the 
tests without distraction/copying? . I Yes I 1 I No I 21 . . 
4. Did you have a watch or timer for accurately timing the 
testing session? . I Yes I 1 I No I 21 . . . . . . . . . . · . 
5. Was there an adequate supply of pencils? . 
1 
Yes I 1 I No I :1 . ... Was there an adequate supply of rulers? Yes 1 No .. . . 
6. Did any learners have to leave the room during testing? . I Yes I 1 I No I 2 1 
7. Were the learners given the stipulated length of time for the 
all the tasks? . I Yes I 1 I No I 21 . . . . . . 
B. If no, what was the time allocated? 
Task 1 .. 
· . 
. . . ............ Minutes 
Task 2 . 
· . · . 
. ........... Minutes 
Task 3. . . 
· . 
. . . .......... Minutes 
Task 4 . . . · . . .......... Minutes 
9. If no, what were the reasons for the difference: . ........................................................... 
........................................................................................................................................ 
10. Did the majority of learners complete the test in the time 
allocated? . I Yes I 1 I No I 21 . . . . . . . .. . . . . 
11. If yes, was the time allocated too generous? . . . . . I Yes I 1 ] No ] 21 
12 . Anything else which you think the Project needs to know about this data collection? 
........................................................................................................................................ 
........................................................................................................................................ 
........................................................................................................................................ 
........................................................................................................................................ 
i ADAPTED FROM lEA (TIMSS) Results of the Quality Assurance Monitors' Test Session Observation. 
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Table 10: 'Clusters' for Learning Outcomes in the Intermediate Phase 
LO 1: L02: L03: W4: LOS: 
Number, Patterns, Space and Measurement Data handling 
operation and functions and Shape 
relationships al2ebra . (geometry) 
1. Recognising, 1. Patterns 1. Shapes and 4. Time 7. Collecting and 
classifying and Objects Organising Data 
representing 
numbers 
2. Applications of 2. Equations 2. Transformations 5. Units and 8. Representing 
numbers to lnstruments andlnterpreting 
problems Data 
3. Calculation 3. 3. Position 6. Perimeter,Area 9. Chance 
types involving and Volume 
numbers 
4. Properties of 
numbers 
Table 13: Draft Intermediate framework for allocating time for each of the five 
Mathematics outcomes 
LOI 40% 
NUMBER 
L02 15% 
PA TIERNS & FUNCTIONS, ALGEBRA 
L03 30% 
SHAPE, SPACE, POSITION, GEOMETRY 
L04 
MEASUREMENT 
L05 15% 
DATA HANDLING 
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Teacher's full name: ............................................................................................... Grade 6 ___ _ 
School: .......................................................... Date: ........................ Data collector: ...................... . 
OPPORTUNITY-TO-LEARN 
GRADE 6 MATHEMATICS 
Curriculum Coverage, Exposure, Coherence and Emphasis Instrument 
TERM 1, 2, 3 2003 
Instructions to data collectors 
If possible, first interview each grade 6 Maths teacher whose class was tested using the OTL 
interview schedule. Ideally you should Use the interview infonnation you have on the topics 
covered and the term/year plan as a means for determining which sectionls of this instrument you 
should focus on when you examine the two learners' workbooks. 
SECTION A 
Examine the two most comprehensive of learners' workbooks and the two learner diaries of the 
daily content of lessons for the tenn. Use the latter and the infonnation from the interview with the 
teacher and the term/year plan as supplementary data to the workbooks for completing Section A of 
this instrument by indicating 
a) the topics/subtopics· covered in the tenn. 
b) the estimated number of lessons spent on each topic/subtopic covered in the tenn. 
c) the estimated total number of single Mathematics lessons this class had in the term (section 7) 
d) the order or sequence in which the topics were covered in the tenn (section 8). 
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SECTIONB 
Now mml'lc te toc rollowmg table with reference to the d'lt<l reflected above: 
-----
---
W"s the ctma collected on Ill<' lop in co>'crcd easy to reco nslruct, in other 
words wos it "as II appeared' "nd did the d~ I." "llo", YOH to fed ~ 1"'n gJy SHre YeS/NO 
that you got lOC right information'.' 
,Vas data coll cct ion on toc topks L'O~'"red dilfirull, and. however hard you 
tried 10 est'lhli,"" or reconslruct lhc topie>; covcr~d, wa>; illlnpos",ble "s lhe YESINO 
da la w~s ' il1lply not acic'-juale enr't'gh: 
lNas Ihe dala c"llccled on th" rstimat"d mHnh"r of lessons sprnt on eilch 
topic easy [0 rel'Ol"1stTuci. 111 olher words was it 'as it appeared' and did the YES/NO 
, dalu allow you 10 feel slrungly sure that y'>u got the righ t lrlform~t i on') 
! Was data co lkcli,>n on the estimated number of' lessons s\>"nt 01"1 "ach 
, 
t"pk dilTimlt. undo hown'c r hard yr>u tried to es tab li sh Or reconslrucl the YtSNO 
esti mated nHlllb<;r of k""o ns s lCnl on ,"Jch to ic. w~" ilul"1 "sIble as lhe p 
dUla waS simply ,WI adequate cnough,! 
YES/NO 
Was the data m llec lcd on The ord er or st'queDc" in which th" top ics were 
conr.,d easy to reCOnSlJ'llrT. in other words wa:; II 'as il <Ippeared' and did 
the data IllIow you to f~el strongly sure til'l1 YOH got the right inform'llion'! 
-- -----C----+- -
wa., data oo llect ion ()n Ih . order Or -,c'lu<'ncc in which thc top ics were 
cU>'crt'u difficull, and, howewr hard Y''t, med to eslablish or reCOnSll1!ct the 
sequence or order in which Ihe' IOI"CS were covered, wa, it iml~"sibJe as th e ; 
d"t~ wa., ,imply not ~J~'-j" m. eno""h '! j 
YES/NO 
Please rt'lum Ill" I"arners' workbvvks but/WI lilt'diaries. Keep Ihe dhm'c.I' will relum Ihem 10 me. 
2~6 
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Tcachcr's ful! name: 
School' _1.0_L_T_.~~_-_-_-_~ ___ ··_··_·._·~_'~_~t_~:_,~_'_6 __ -__ ~~_l 
OPPORTUNITY-TO-LEARN 
GRADE 6 MATHEMATICS 
TEACIIER SlJRn:v INTlmVIEW SCHEIHJLE: 
TERM 1,2&3 
2003 
Your sch()ol has ocen selected 10 panicipate in the Opportunity-to-Lcarn edocation p()hey study_ 
The aim oflhe rcs.eareh IS lfll'es ligatc grade 6 I earne r~' opportunity to learn mathematic's_ Thank 
y()U I,'r agreeing to panicipate, Your co-operali()n is greatly apprcciat~d_ Pleasc anSwer the 
following qucsTions as accurately as possible 
ChCl)'IReeves 
SchoolofEdueatJon 
Ulllver,ity (1fC~p" To"n 
Ph()ne (021) 689 1009 
SECTION A 
AI.LOCATED TIME AND TEACIJING TIME 
L How many minutes arc all ocated li)r a singlc mathcmatics Icsson 
in grade (:, 'i{l/erc"'l Ih c_,,' quc_,/i(JIJ.< even IhoUKh we asked rhem in Term I & 1) __ 
'--" ----,,-- ---, 
_Minu!c_' 
r--
, J t ow many Mathemati cs k,sons are formally &Cheduled for Ihe Grade Ii class. per week 
or cycle~ 
Write Ih e numher _ l/per eve/e, srceij}' h()w many days in a q',,/e: 
3, r\timate how many slllgle 'vlathcmatics leswns your Gradc 6 class mis.scd ovcrall in the third 
ternl~ ............... Wril"- _~J.!!.'!-"nber'ml[' ______ _ 
4, Please pmvi<.k rca sons for lhc l esson~ m i s~ed (for example, lcacher ill·health or personal 
bereavcmelll, nmsicichoiriathletics compctit ions, stuff mcetings, etc.) in the third teml of 
2003. 
-- -- -- -- -- - -- -" . ......... ,.,. , .... , .......... " .. 
51«'1'101\ H 
I\1ATIIE\lATICS SLBJE(T M,\TTJ::R COVJ::REU 1)\' TERM J 21.103 
Please 1l1dKa(e "'hrther the Uradc 6 MJthenl11tic~ cla,~ identified ~t the top of this page spent 
tm]e Oil the folk)wing m~thema1J( s topics in the tblrd term of2003. 
- COIwedi;;t/,,:',hird ter-;;; TOPIC 1 f(v<:s, /Urn '0 , 
pUR" numhe,. , Yt:s N" 
.. Numbl'r, oppr3lions 'lOd , , 
-' 
relationships 
, .. .. ..-
2. ,\ 'l{,llsur{'mcnt , , i 6 
.~ 
-'. S !lee and sha 
" 
I:c"ml'lr~. , , , X 
. ....... , . . 
_ 4. f~1tHn~, ju~ctions and al ebra • , , , 
,. l)ala handling ; , 2 ,0 
{i. Oth.,,- , , 
" --
More detailed staten ... 'l1t, ft)r til e ai:'<)\'e tOI'K"S willlx provid~d inloc next part ofth" "~bednle. 
I'Ic~se provide the follOWIng (ktall~ Oil eaeh "rlhe above lopic's <'""ned In the tllird term and 
rstlmate tJw I1l1mber of sI ng k mati1e matle, Ie'SOIl'. Or pcnod.<, lhal wnc 'pt."T1l on ~aeh a,ped 
dll nl1g the third tenn. 
I 
, 
.. I 
S I<:< .. TION I : 1'01 11\1111>:1{. OI'UtA TION A"Jn RELA TIOCN=S=I=ljlP"S~·'""""'fi'"""';:::=l 
- 1,1 " 
1.1 RECOGNISI"JG, 
CLASSIFYING AND 
t,c;CRF:PRESENTI"JG NUMBERS 

, , 
" 
'" 
"" +b - b+a.h".ll 
m,,"'''''' -cf 4 - 4+51:for 
mul l ;~ I ~-"i'~' "r rwo ",,,nI.,,.,, " " b _ "x a, fo< all 
"",,>b<,, " .0..:1 b (c.~_ 5,4 - 4, j)i ( .... i'""''' 
le.me" """"",,1,. ".dHll~ the [Oml 
, " 
I. 
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" ,. 
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" " " ib I " fo< ,II oomocr< u, /) ,od C _ ' -F 
- 12" (2 - ~), I", "",II'pl"",,,-,,, of [I,,", ,~ mo" 
numocrs- i ~ X"' x c - 0' (b , 0). rc.-,ll ",">be" a 
/).ode ( ) ~ 12x (2x) " 
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,, ' 
,,, 
" '" 
" " 
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" '" 
Jfr 
Ii " ill 
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SEt-'l JON 3: SP ACE AN D SHAPE (GEO'I ETR Y): 
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" 
i<l 
• 
'" 
,,, 
'" , 
.,' , 
" 
" 
, 
" 
" nt , 
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, hope . "d 
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I ill 
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" 
" 
" 
,', 
, 
til< . olution. h~ !Ub!1it.tion. 0.", n + 4 _ II or 
l' D- ~ II 
" " 
SECTION 5: nATA IIAI~llLL~G 
T 
1"1 , I 
"Id"" hunt." T;~ht .. ,od.l.l'l'l itk .l. "ulto,.l. 
oo,·i,o"", .. I"1 ""d 1'<O IHlOli< i"u", in I ... , ... ,,' 
, 
ill 
,,' 
" II 
. " I.il 
, 
" 
,,,' 
(with Vl" "'O O 
"""tt ~"«t"H" 
, ' 
"" i" on "" 1D ,""", il", ""Lr,1 
" " 
" 
"" 
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• 
• 
, 
iti' , 1 
" 
" 
,I " , " ' 
, 
" '. t 
lS nc" h,led ab..wc? YES/NO 
If},"" pic",. spc~ i fy: 
'" 
,,, 
"ill 
mI' 11 
, O)Wn 
'1 " 
." 'Iil . 
in 
pr< dicli,,", 
sEr.no ..... c 
TI:RM PLAI'\' O~ SClll:: I\IE OF' WORK 
I. YF};fNO 
(If Q\'(1i/(1hie. <L<k to .lye il "tid Fe}C,. 10 IItt- ler,.., pfrJ" . AnllCl, a phmllcop)' of Ihl' Ie"" pIa .. 
If) 111;,< i:>'!!!:!i ________ _ 
2. Did yo u cover a ll til<: nm[h.::m3 1J(;~ ~ uhj ~.:t malt~r (topics and ~ Ubl() P"'S) 
o\1tl iocd in your plan of work lor the third tcnn as int:,:":d:':":' _ _____ _ :Y:":'SI:. N--=O~ 
; 3. 1I"T"'. which topics/subtopics were left "ut In the third [em]? 
,. 
~ 
5. 
.,............. ... .... . ........... .. ............. ... . ... .... ............ ... . .................... . ~~--~ =~--~~~~ 
Drd YOIl covcr omer matbcmmics .'olJ t>J"~1 Inl1ner in 1I:c Ihirtl lLTIll th :lI is no~' 
rdl~ted on )~lllr written plan" YES/KO 
- . 
I f yc.~. Wlul wp= or subtopoes ""cre these? i 
" .... " ... , .... , .................... . 
Dit.! Y"u cover (he topics and -'.ubtupi ~~ in exactly the ,amc order !IS indicmcll 
m yO UT >,\-'TilleD plan? YES/NO 
... ... .. ......... ..... ... .. .. .. .... . ............... .. ................... . 
. ... " .. " ... , .... , .... " .. 
... ..... ........... ........... , .. , ............... , ... . 
.... ..... ...... .. 
.. ............................................. . 
~. I ....... . 
• 
. ........... , .. -....... . 
.......... ...... .... = ... ~== ...... = ..... = ..... = ... =.= ..... = ..... =. 
S£CTlON I} 
LEAR'JERS' \\IO~K HOOK ~, I) IAH IES amI A8SENTn:ISI\1 
A.:t ,n.. ICo<'l><.,. 1'..- 11", two ""'-" ,"ml'reh...,."i.~ g~uJ .. 6 Mall''"'''tlli<"~ ..... ,~ Nwk.< or /it.:< from IN'''''''''' 
.. 0 {hal )"" " '" ,_ ,f,,· .. _kht>tJ... ,,, ~Iplt>/"I;'" ( ;It, ID£ 6 Currie,,/''''' r "' ..... ~..-. £,p<,,'uri'. 
CoJ""..~,«, " ... 1 E",p!ra,;s In."'u"",,,, 
Ask the ''''0 grade 6 learners ji.>~ Ih('ir repom (dlt",l<,s) on the daily , '{)tllell' 0lmazhemallc. 
",,-lru .. I;"'1. Allhe elk' of 11K: third lerm k,;,1' ,I", diu,;..., am/ Ki,oe them Ii> me - dIm " r,:/ufll Owm 
/0 ,Il(> learneYYI/,..;J('h<'r. 
U!e Inc days lisl/.< fo,r ,he gr~k 6 do!'$('., lhal ' 1\"\"('$1('(/ ond UH' 11M: d .. 'll ',,!;i.He, ,,> mark 
down Ih" Jlum/x>r of du),.,-e"eh /(oa'I'/a who '''"<lit, Ihe p,,' -Ie.w wo." «Qnn! II! ,h(' tMrd l/iym, 
allernallv.:!y )oWl a clear p/)()/Q£'uP.l' of the regi .• ler .,.;,11 absel1/ee.1 jor ,!(Ie," fe'm (make 1'111\' yOu 
getlhe /KJ}'I a .• wdl as Ihe r;id.). l'lca~e al.<o i'het:"1c all)' min'i"K or high/,g lued infimtwliO'1 0" 
lite a hent .... ' shf:N.' ,w" h",,,, from p'·('l·iol(.'· term, . 
Sa,.: TI ' AI" K YOU for rb(' rh"ught, timt' li nd ..rf ... ~t ~'f)1I 'lll\"(' put ' nlf) th i~ il1ten" ~'" 
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Tahle 15: Scale 10 rme levels of lIclidemic engage ment 
~ . ~ 
0 
----1 ' .~ 0 
'"' hoc><, , ,, _II th ,_. L""" ko.""",", ",-, 
_PI""' '" 
'" '''',''' 
L"""" 
"" '"'" ~' '''' d,~ 
-~. 
I", '-'!'~ II)' ""'''''" 
"""« ",",,-
-. re ",,"~oUl, ,," 
",.11 M" ~", ,, .. ~, 
m .. 1L th"" 
,-
! 
I 
I 
I 2 
j" Lwo ouL of Lloe "n", k""", I" ,,,~ W oftl", tl~"" ""'''"' 
obocrr" "" ~ ),0,"",,,, .... ,,,, """ .... ,,""' "'.me" """' .. 
.,.,.,,, '" I" ,,,~lIy '""' ''''" to"" ,,", .. Jl, ~,".,~d '" 
'" "\;".'m>l~"'"r. ,- M ,,"' '''_'~' "'"" \.0<,,, 
I""",,,, .~' "" ","d ly ", I""~,, "" " 1'""""')' on< 
"'1,'8'" ," .11 ""''''''' '''''' '""'''''" ,".11 "" •• ,,"","', ~,un. run", L,," of <he tt .. " "",k ",m, ",,,"I tI~ ' ''"' 
obo'rr.L",,~ ","""'''.-,,~ 
Tllhle 16: J\.-1alrh used 10 rale I~vels ofcurricnlar cuherence 
L __ ~ 
S<quCl1ce m,,,., I}' doc! 1>0' 
reflec' ""lOCnti , 1 
,I<Yel"p""",t ", ' "",[I~ 
",,,' pi' ,,,. I" ,,,,,,,Iu "" '" 
,hn',e"l, '" J",'em 
d<vc!""""-",,, ])0.: , .... 
n"'"'' Ii" ,", """"CO 
>e1!' " " ,,,1 Lop;", 
SI,ow \ 1""" "1"''',) "I 
""L"".,, ' '''~, Lh" II""" 
,<""., For ,"'.",pic, 001)' 
"p '0 ).,', ""C(1]""" ",.1, 
"'''0 ..., I ... : ool}' ,,'" 
outcome, ,,,.It w itl, '' \CO" 
[It "" "'C<, 
301 
S<~\lC"'" ",lI<:el> 
'<~" C11'i. 1 d<-v<1'-'!"'"'0, "f 
"'Ol< m. th , , ,,,,, oP'> C< 
f"'OC'OUf'''. hOW<V<T 
I1nl:, l><""""n ocQu<nI;. 1 
'01''''' "' . ,Iw,)'< cl<" 
h . """";01<:, w )"",, 
",mob<, ",,"k .,,1 l1 ocli,,,, 
,.-or); "'''"U "p ",- I"" "I 
oper"ioo. wi<, ".."uk 
"",,,be,, bcfo<c P"'>Cc 
v .1"" .ml , ,,m t,ng , ~ 
''P'''. L,,"'' wJlb whok 
0""1\0<:" ,10",~.l w.y, 
PTOl"'-''' fn"" h,!,!!", 
""mb<;" to ",,,, 11<.-
,,,,,,,,,= 
Show, """ne !!'<C.d "r 
" Olcom", ><ro,,, ,be tOT<C 
, ,,,,,., h~ ""mpi<. JOO<I 
,cm" ",I)' ,me ' " lw" 
OIIt, ,,,,,,,, ' 'I' ~ ' 4 
0\1100/\'0> ,k, l, w;,h >0 
f. r; m il' 3 rotCO""" "", I, 
", i,h ",,. ,ban ooce 
-
-
'" ' Ll ""CO ""'00 
""'moti"", . 11 10,""", 
"""'" '" b,- ,-.;p:>Ily """"'~" 
", "","",,,,,, ,,,, ~,"'" 
'""."", . re ",,,".te"'), al l 
C"",,"W '" , II ,'bll~".,,,, 
"'0<. ","'''" ," " .. " 
",,",""l< "'" 
~--
~ _ _ ••• __ . o, 
-~ 
Se~"<n'," ",Ilee" f ,,,",,.1 
. m) ",~,.,,~,.I 
,k""lopmco' "f ""-,, , 
",,'0, ,,,,,(q~, OJ< 
I" 'oc<durc, with Ow l",d 
e""'1">OO1<, )-'0 1'°" "'010, 
wl1"k "",,,be, WO," 
P<','8]''''''-'' f"1m n",,, be, 
a ""'<pL , •. " ok,)"."" It,< 
pi"". v.h" ",J """, Lmg, 
r" """ .ou ",.,I'ip '" to 
ol><f"'oo, w"h number< 
f",,,, , ,, .. 11 <:< numbe," '0 
b'gger ",."oor<, 0, 
frod,,", . n,) ,lexi",. 1 w,~" 
I""~"~"-" I"",, 
I<c"gn,'ion and 
Jel",.<n1O'ioo t" 
<Qui , .. kn<c. then 
"f""""""", Re lle", l ink' 
be'W'"" '"~""nL, ,, 1 L"pic" 
for ""TIIM , (", ,,io", .no 
doOIll'!> 
So.;,;.~ i;'(1OU >pTc,d of ,-
OutOOIll<S .(["., tbe ,hTOO 
temu, j- ", ex, mpic. fin t 
tenn. more 'ban one 
""\c"'",, 2'" .nJ J ~ 'erms 
m<Jf< 'h,,,, L",,, "~".-.",,,, 
, 11'< "",,,-,,,,,-,, ''',. w~o 
>0 I", " ""'>t , ""C(1[,-,o. 
de.I, wi,h mo{c ,hon On' C , 
I 
; 
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T ~tlch~r/",' fullmflle/s: 
, 
I Gradel, -"',----
I School: Dale: .Data colk<:tor: 
OPPORTUNITY-TO-LEARN 
GRAUE S I\1ATHF.I\1ATICS 
CURRICL:L1'1'I1 PAUNG INSTRU:\-lENT 
TERM 1.2&3 
21103 
I Ilstruc(ions to rlala rolkrtors 
I f p()~ible. firq 1 nt<!rvlt"w c'a~h o:rad., 5 Malh, t~a~hcr U""g the OTL in/pn';"w schedul". Ideally 
you should USc' the int~r\'icw lllfommliml you h~ve onloc topi n covered ,md the Term/year plan ~s J 
means for dc1~munin" whidl SCCt,OJ1'S ofthc Curriculum l',lCing hlSt1lJm"nT you should fOL'US 011 
"'he'n you ~x,ulllnC the GRADE ~ Ic.,r,wrs- workbooh fnr the tenl1 
Examillc The TWO mo~t comprehensl\'e of learners workbooks and uSe lhe tCtlcher 's ,elt~report dattl 
[;-om the interview and terrnllesson plan as supplementary sources to completc this ('urr;cu!um 
Pacing !nslrumenl by ind,catmg 
a) the topics cov~red in gradc 5 in Thc firST term 
b) the cSTinmted number of lessons Spellt on eae'h lOpic cov~red m th~ iirstterm. 
N.B. FirM tcrm - Can you aSCCrtaill or docs the -;m~;:;"ic~dar;j,;d1cak that al! graik'S'kC':oc"h'm"','",'" 
10 rol1ow the ,arne term/yetlr plan and COWl' the S310C topkswith all the classes Hild does YO'" 
I <'Xalllinalio" ,if'fl<·o leamer.< . worklwnb-jrom each gnK!,' .~ c!().fl lhow el'i(kncc ,if alignm,''''. 
I tenM or th~ lO IC' and amount of time s ':Jlt On the topics'! YlOSlNQ 
SECTION A 
\lATIlEMATtCS S(;SJECT MATTER COVERED IN TERM 1. 2 & 3 2003 
P I ~a,~ ind,,:atc whether the data available shows that The (;rade 5 .V1athemati~s cla,,/es identified at 
th~ lOp of thlS p"g~ 'P""t tllllt' on the followmg maThematics topics HI th,s t~nn of 200~ amI the 
eqimated number of lessons s["'nt 011 etlch tOplC cov.:red. 
'; " 
" 
" ;<
" 
SIX,ION I : NUMBER, OPERATION A/,\D RELATCI=O=Nis;H~I~ris~, ~~'f';;:==1 
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i ls there any other nl3thenl3tlcs subject mailer that was covered in the grade 5 
mathematics class that is notlistect above'! YES/NO 
J f yes. please specify: ,." ,. ,_ "" "" , .. 
SECTION B 
Dat, collector.;, plea,e complete Ih" followmg table: 
Was the data collected onlhe topics covered em;y 10 re~on,tTllet, in other 
word, wa, it 'a, It appeared' and did the data allllw )'OU to fed ,trongly 
,ure that you gOllhc right UlIOrrnalion? 
Voi as data collection on the topics covered di HiclLll, and, howevL'r hard you 
tried to estahlish Or reconstmct the tOfli~, ~overed, wa, it impossible a, tl..., 
data wa, 81mply not adequate enough~ 
Wa, the dma collected on the estimated nl1mher "r le,suns spent un each 
(upic eH8Y to renm,lmcl, in other won\, waS 1t ' ;1S it appeared' and did the 
dma allow you to reel strongly sure that you got lh~ right infilmlahon~ 
Was data collection on the estimated number of lessons spent on eactl 
topic ditlicult, and, 1OweveJ' hard you tried to establi,h or rceonstructthe 
estimated numbe r of le'sons spent on each topic , was it impossible as the 
data was simply not adequate enoogh? 
Please return the learners' workhook.\'. 
31, 
-
YESfNO 
, 
I 
YESINO 
, 
YESINO 
YESfNO 
-
APPENDIX 9: 
Grade 5 Teacher Survey Interview Schedule 
314 
r:c----- --------
! Tcach.n' si" full n:llllC .. ": ... , .. . . . 
SdlClol. ", ..... .. ,, _. " ... ,, _.. . .. .. _. __ LOLT: 
---- ----
OPPORTUNITY-TO-LEARN 
GRAIH:::; MATIIEMATJCS 
TK\UIER SURVEY INTF:RVn~W SnJlmllU~: 
Tt:R.\-II, 2 & 3 
2003 
-Sl Grade 5 
IlMC: " " " ____ ____ _ '__ ._---
Your -.chonl IS parlic-,patl1l!,: ill the 0pPol1unity-!o-Lc'Jrtl educatIOn policy ,tudy Thank )'OU 
for ~g],cCHlI; \0 partlnl'alC your co-(\per~IIOIl is grcmly apprccJalcd. The aim () r the rc~e~rch 
" JnvC'Ug~k grade n k~rncrs' opportunity to k.lrJ) J)l'thcm~lIC An ~,pcct or lilis ,tudy 
JTlChHks colkcr'llg data on the conlent Illal is heing covered ~\ the' grollc 5 level at each 
school. )'Ic" sc ~n"wer tlw folJowln!, que,l,ons about the gr~de 5 M"them<ltics classics '" 
a"l'nr;)lcly HS possibk 
Cheryl I~ " eve, (S..:hLXll of hlucatk,m, U nl\,(,I'Slty of Cap" Town) 
10 CroO I~d 
RO:-lDFBOSCH 
nO() 
, 
1_ Did <Ill gr~de ~ teachers fo1Jow the :'!:::!~;}~~~i:;t;~! all the grade 5 Mathem~lic, cbss,,", in 
anoss grudc 5 in terms oftloc lopic, 
YESiNO. 
SI::CTlON A 
MATti [MATleS SI IH.J f:CT ~lA lTER COVERED 1'1 TERM 1, 2 & 3 20tH 
Pic~,e ill!llcatc whether the (jra(1e 5 ~bss/c81"'s':ha\' e spent time on the following 
matbcmatic, IOIl'eS io tim term of2003 . 
,-----co,~O"',·""~---
--TOwered In lhe Ih!,.d I Ily e.I', 
IeI'm lum 10 p"ge 
Y'-'s No IIumm:r 
, 
-1'< um her. 0 ,,,n:li-;;',, ;n-;l r,,1 all~'-lSh")s , , , , • 
-
1 
~- 'v1ea,ur~menl I 1 -- , -~ -~~cc ~lld sb<lp~ ,fgcomeu}l l , , i'atlerns, functiolls <lnd <llgcbm , 2 , 
-, Dala h~ndlm" 1 , 9 • 
I 6 Other 1 10 
.1' . . . . . 
-. . . !,Iore d~talkd 'tat~m~nt' for th~ ahm~ lor"~_' are provIded III the followmg ,ectlO]], Plea," 
cmnpiclc lhe tlelaib ii)r ea~h of lhe above toples COVel ed in the term ~ntl tick thc box lh~l 
dc'cn he~ the eslimaled nmnher of ,i nt;le mathematICS lessons or period, spent on each a_'pe~l 
durin ;: the t"m1_ (/)al" ('ollecwi',\':lI i.l' nOI neceSSan' IU indicate Ihe order ill ",hid! Ihey WeI'e 
('Ovaed for gi'ode 5) , 
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,il",Iio" i"dudj"~ 1'"01.>10"" "jlh;H CO_"'" Ib., 
no., I~' ""'01 lu h";l~ ... ·'n·.,'" "rh.","" ';~hl .. 
,.d." «onum;" ,,,,,.,,1 ,"" rD';r""""'"',1 
i"oOl 
Sol"inc .r .o,"pl.ti"~ "l"'n "",nbt'r " n"n ... b~ 
i"'1~"'"'. Or b! 'd.I-."d-;ml"""""'~' <h,'<l;,,~ 
,h,' ,,,1.,0.,., by '.)"'iluI;OO, <_~_ 0 -;- 4 _ I~ U< 
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SECTION 5: DATA IIA~DLING 
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Ii i 
~, ... ol,,'io" ,"",," 
,.11;'" i.,'. 
"' 
" q""'ion, 
" 1 'PP<"'" mo>l r""",",I), 
) ,n ofll<r «I ,\c",,,t>c «,,,,,,,I 
" '" 'I< "milO\! O<Ila<~"'. I Jl 
,;,1.", ,1 .. m;,kll, '""nb<, '" r)oe In'''' "I n", CWu 
,;, II '",ITh<,,', '" ,"'[" 'I' ,.,""~>< ,"",,,,1 
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Iii 
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, 
" " , 
• 
" 
make prediction. '.n,i{i~. 
• 
" • 
,~~~~IO;'( 6,C' ,OCT"Il~E"'R,=_~~~~~_ 
Is there on", other matiwmanc , s" bjcc( m,,{\cr I hal w", covered ","".';;;i;C;~';"~;";;';';;;;'cl;;;;;,;;;;;;-j 
no! 1"lc,1 ahove? YESiNO 
lfye" please 'pecify;". 
"" " "" .. " -
---- - -- -,~ 
2. 
SECTION B 
TI::RM PLA'" Ol~ SCH[ME OF WORK 
Is a writtcn plan for grade 5 mathematics f()f the third tenn al'aiiab!c'! 
YESINO 
({Iavailahle, obtai" a copy and at/arh it capy to /hi.1 farm and refer W the tam plan 
when asking the/ill/owing qu<,mions, ) ~----------, 
D"l you cove'r all the' tnathetnatic~ subJcct mailer (topics and ~ubt()PKS) 
outlined in tili s plan of work for the third t~TITl as mtendcd1 
f--
YES/NO 
If no, which of the toPICS/~UblOp1C' bled w~r~ left (lut In tbe third tern]'! 
D,d Y" "'" mhe, ""'hem"""::;,, m,n" ,,,'h<,h"d'"m,h"" 'w, .......•...•..... j 
reflected on your wnttcn plan') YESfNO I . -~-. - -'It'· Y""'.-W"-h"",l ·O'I'.:I'.~-;-.n"'Y'"'b" -_()')1=i'_C'_'-W-'-"-.. '-h-,-,-,-,-.. -. ---.-.. -.. -. -.. -". -. --~-:-.-.. -.. -. --.-.. -.. -.. -. -.. -.. -. -.. -.. -.-.. -."l 
SECTION C 
LF./\Rl\;F.RS' WORK BOOKS 
_ _ _ _ I 
Ask Ihc leacher for Ih", 1»'0 mo" ~'omprehen.l'ive grade 5 MaIhematic,~ work lx>vks or fili'.\' 
from Icorners ,0 Ihal VOII Can uSe the workbooks to (;Omp/ele the GHAf)E 5 Curriculum 
P"cing /"strume"t. 
The injimJJalion ohtained thmugh Ihe interview wllh Ihe leocher should help orientate you 
re/iardin/i the COiJIenl.,' you oped to f ind (;ov(')'ed in Ihe learners' ","'Orkboob'. 
SA Y;TIIANK YOLIlor fhe thou~ht, time Hnd effort you hll\'e pul into this inten-iew 
lind 1I113ch 3 copy of the lermlyeHr plHn to Ihis schedllie. 
32.1 
APPENDIX 10: 
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APPENDIX I I: 
Leamer Questionnaire 
m 
- _ .. _---
Name: , __ .Age: 
Name of yOLJrGrade 6 Mathematics Teacher: ___ .. _ ... _ ... 
Name ofSchod:, ....... " ................ " .. ________ '. __ 
language in which the tost was written: ........ , ............. . 
_ English or Afrikaans 
GENERAL OIRECTIONS 
OPPORTUNITY· TO·LEARN 
GRADE 6 MATHEMATICS 
LEARNER QUESTIONNAIRE 
years 
In this questionnaire we are gdng to ask you questions "bout yourself. The information you give us 
will be kept conhdenliaL We wil l not show your answers to any teachers at your school. 
Some of the Questions wil l be foliclwed by a few possible choices indicated with a Jettm next to or 
be low it. For these questions. circle the letter next to or below your choice as shown in Example 1, 
! Example 1 
11_ I attend schoo _ 
The letter "A" has been circled because you attend schoo l. 
If you decide to cha nge your answer to a question put an 'X" Over your first choice and then put a 
circle around your new cnooce as shown in Example 2. 
Yes No 
I
; Example 2 
1. Ilikeicecream.... . . ........ 0 ~ 
~-------------~----'-
For other questions you will be asked to write a number or date in the space provided, For these 
questions. you may use words and numbers in your answers Woon you write. please be sure that 
your handwriting is clear. 
We wilt read each question carefu lly together. Please anSwer as accurately and carefully as 
possible. You may ask for help if you do not understaoo something, or are unsure how to answer. 
Adapled from lEA (TIMSS) Doc,ref ICC878NRC~ 15 
Student Questio~rmirc : Population 2 C) 1m 
• 
-
-- ----- -
.. 
1. 00 what date were yoo born? 
Wri/e in (ho day mo"U, ar)(! year if you kilo'll (hem 
. 
d,y month year 
-
2. A" yoo , girl 0' , boy? 
CIrcle either A or B. 
Girl ... 
--. ' ... _, ........... ..... .. , .. , .. .. ". , ---.- -.. -.- .. ---..... . 
____ A 
80, , ... , .. " .. , .. , ', . .. ",. .... .. .. . 8 
The next questions "k about 1h. people yoo live w ith. If you live ,1 more than 
place, please give answers about the place that ; home 
3. 
4. 
5. 
6. 
Does your MOTHER live ,1 home with yoo most of the time? 
Circle either A or B. 
Yes ... . ,., , ... . , .. .. .. , .... ----.,.- ... --.-. .A 
'0 .. , .. " .... ... , ..... " .. -.-- ____ 6 
. .. _--- .. 
Does your FATHER live ,1 home with yoo most of the time? 
Circle either A or B_ 
YeS_ . , ... .. .... .. - , .. " .,.".-, ... , - .. , .. ... . . ... .. " . ... ..... " .. ... .. ,A 
No ... .... " .. ... , .. " ... , .. , . , .. " .. ".,', . ... ... " ....... ... , .. , . ...... 8 
Which person takes care of you everyday ,1 home most of the time? 
Circle jusl one Jetter: A. S, C. D. E. F, G orH, 
Mother _ " .. , .... . , .. ... " ..... .. .. , ' -., ... , ...... ,'-.".,"', .. , . " .. .. " ... ___ .A 
Father 
Grandparent ... . 
Brother __ 
S,ster _ 
.. .. 
... ,., 
. " .. " .. " . " . " .. ... , .. .. ,,--
Another relative (uncle, "unt, cousin, etc_) _ 
Another person (not blood rolatlve) __ 
Nobody (I take care of myself) " ... , .. . , .. ". 
... .. .8 
. . .. ... .. .. ... C 
,., , .,. " . ..... , .. " .. 0 
__ .. E 
, 
.... ,.G 
. ... H 
Did your MOTHER or the person who mainly takes care of you at home finish 
high school? 
Circlejusl one Jeller; A, B or C, 
Yo, 
.".A 
No __ " .. B 
... C r:--::::-:--' "'"--cC'CkC'''CW::::--CC---'''' "':.'--"-" --_ .. ==C .. _·_··· __ .:~ :-::: ---' -
7. Did your MOTHER or the person who mainly takes care of you at home study 
further at a college or university after high school? 
Circle just one leller: A, B or C 
Yes ... 
No .. 
I don't know _ 
",A 
", .. 6 
... .... " ..... .. "C 
333 
Adapted from lEA (TIMSS} Doc,fel ' ICC878NRC415, 
Stooent OuestlOnnaire: Population 2 tl 1994 
, 
one 
, 
; 6. How often do you speak English with your family at home? 
Circle i!lsl one letter' A, B or C 
I speak English all the time or nearly atl the time al homo ..... ............... A 
I speak English about halt the time at home ...... " .. 8 
I speak anothor language all the time or nearly all the time at homo. . ... C 
9. How often do you speak Afrikaans with your family at home? 
Circie just ol)e letter: A. B or C. 
I speak Afrikaans all the time or nearly all the time at home. 
.." .. A 
I speak Afrikaoos about half the time at home .. 
..B 
I speak another language all the time or nearly all the time at home ......... C 
10. What 1ype of building do you live in? 
, Circle j!lst one Jettff: JI. B or C. 
Informal shaCk or huL .. .. 
·. , .. A 
Wooden woody tKK.Jse " .. 8 
L_ --cc-_-,=B~;;o"k'O";",~,~"""bo";"I>.C"g,--::c::c,,,C·C· ·C··C·· C· ·C··C··C· C··C··C··C··C·C· ··::c::c.::c======··,C'--___ --j 
11. Does your house have any of the following 
12. 
Cifde eit/)er A or 8 foreacJ) iine. 
Electricity ............ . 
Running tap water 
", 
.A 
A 
.. A Hot running WEltm .. 
Water flushed toile!.." .. .................. A 
How safe from crime and violence is the area where you live? 
Circle just one letter: A or B 
Somewhat safe ... " ...... A 
No 
B 
B 
B 
B 
L _ ___ "VC'"~,.'C"O'O':'C·=====::c"'==CC::c=C·C· ·=" .. " .. "·"""··c··"''''c· C· C··C·C··C·:B ____ , 
13. Is there always a quiet room at home where you can study or do your homework 
whenever you want? 
Circle either JI or B , 
No """ ... " L-_=-C==. __ 
.. ".A 
.. B 
14. Is there always a desk or table at home where you can study or do your 
homework whenever you want? 
15. 
Circle either A or B 
Yes " ,A 
No··'''·'''·'''========C====··C··C··C···C··===C··=·B 
How many books are there in your home? 
newspapers and school books) 
(Do NOT count magazines, 
Circle just one ietter: A, B or C. 
Less than a lull bookshelf (0 to 25 books). "" ... " .. . .. A 
One or several bOOkshelves (26 - 100 books) ..... ...... S 
One or more bookshelves fu ll (over 100 books) ...... C 
Adapled from lEA (lIMSS) Doc,ref' ICC8713NRC415. 
Student Questionnaire : Populali(ln 2 ~' 1994 
_ . ... , ~----.- ... -~ -- -------_._--- -
16. Do YOU have the use of a computer at home? 
I Circle eilher A or B 
Yes _ 
.. ". ... ....... - -.. .- .. ,,"_ A 
No 
-- --- --- -- .... "." ... ... .. .. .... .- - -- .. 
_______________ B 
17. In total, how many years have you lived in your present neighbourhood or area? 
Write in lhe lolill number. If you don't know_just wrilo 'CkJn'I know'. 
years 
---,,-
18. How far does your family expect you to study in school or after schaal? , 
Circle jusl one letter: A, $, C, D, E or F 
, 
My family expects me to fin ish primary school and then leave s-chool _________________ _ A 
My family expects that I won't finish high school _ ___ ,, _________ -'_ B 
My family expects me to finish high school but not to study further __________________ C 
My family expects me to study at a college after high school, .. " . " " ... .0 
My family expects me to study at university alter high school ........ .. .. ...... . . ......... E 
I don't know how fa r my famil y expects me to study -- .. -. ----- ... _________________ ___ ___ F 
19. If you need help with your school work or homework, about how many people at 
home or outside of school do you feel that you can call on for help (for example, 
your parents, other members of your family or adult friends)? 
Wn'to in the total numbor of people If Ihere is 00 one, just wrile 0_ 
--~ - .---- -.. ~.-----.-
20. How often does an adult person at home talk to you about things you have 
studied in school or help you with your homework? 
Circle just one leller: A. e, C or D_ 
Never ... .. .. .... ....... " . .............. .... - _________ A 
Sometimes .... .. ...... . " .. _ " '''" .. . . "" .. .. ." ......... " .. , B 
Very often (almost every day)" ""'" ." _____ C 
I don't ever do school work.'::"Ch"oO~=.:cc::,-,-,-,-"-,,-,-,-,-,--,,,,-,,-,-,-,-,-C··C·C·C0,-~~~~ 
: 21. During this school year, have your parents or the person who mainly takes care 
of you at home attended a meeting at your school? 
Circle just one leiter; A B or C 
Yes ___ ______ .. __ 
No . 
A 
_______ .. B 
1-__ -'I=dO~:~~~~' ========~ .. ~""_"-'_. ::: __ """,_::. __ :~~ ~::..:::_C=-__ --, 
22. How well do your parents or the person who mainly takes care of you at home 
know your friends? 
Circle just one letter: A, e Of c. 
They don't know my friends et all ,,, .. ,," ... " .... " ".,,' .... A 
They ~now just a Ittle about my friends '''" .... " .. , ."." ............ _8 
They know my friends wel l _ ". "" ... 
Adapteo from lEA (lIMSS) Doc.ref ICC878NRC415 
Student Queslionnaire: Popu lation 2 ~ 1994 
c 
, 
r 
-
23. How ohen does your MOTHER or tho person who mainly lakes care of you al 
home get together with o ther peo ple o uts ide your family to d o or talk about 
thing5 (for example. to sing in a church choir or to dis(;U5S community i p roblems)? 
Cird9juSf 0I>e /elfOC A, B, COt D. 
I Often _ '" ................ A 
Sometimes , .. ... " ............. B 
Never _ , .................... _, , .... ....... .. ......... " .. ,C 
f-::-:-=--:CI~dCOC'~'IC'C~"'--"'o"o"o"'o" o'o'o'o' 0'0":0"'''''' ''' '''0'0' 0''==--'==--''0' 0· .. · .. ·· " .. · .... 0 
24. Outs ide of school do you over have oll tra Mathematics lessons w ith another 
teacher who is not from your school ? 
Citc;Ie ellfler A 01' B. 
Yes . . ... .. . .. ..... ................. _. _ .... ... .. _ . ... . _ . .. .. . .• .. •.................. A 
No " ________ ______ . 
... .. .................. _____ _ ... ___ .... __ ._._ ....... .................. B 
1 HANK YOU for answerillg these questiofls. Wo wish you well In the future. 
, 
AOOpted f,om lEA (TIMSS) Doc,,,,· ICC678NRC4 15. 
S\,>derl1 a..-tlOflnaioe. Populalion;> e 1994 
1 
APPENDIX 12: 
Descriptive data on Grade 6 mathematics 
curriculum coverage and emphasis 
Indicating 
OPPORTUNITY-TO-LEARN 
GRADI!: 6 MATHEMATICS 
Dl.:scriptivc data: Curriculum Coverage and emphasis 
First Thrc~ Terms 2003 
a) the percentage of leamen; that covered ea<;h subt()PlC ill the first three terms 01'2003, 
b) the c,timated average number of lessons spent on each tOPIC covered. 
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APPENDIX 13: 
The mathematics curriculum 
generally made availabJe to grade 6 learners 
350 
The cunicuilim generally made :lVailable to ~nlde 61earllers by fhe end oflhe 
third term 1003 (i.e. at le:lst 50% of learners covered this content) 
Sha,ling u"ILcate, thaI the contetll rellecl' gra,le f, I.vcl expecmnollS. 
TD I: NUMBER. OPERA nON AND RELAT IONSlllPS 
I< .~f>!'ni,iT1g. cia"; f, ill!!. "nd rerr .. ~nlLtl g num""" 
("ouDlmg bm,kward, and fC'l"wards in 2.'. 3,.~, (on avera~e less than I kosson). lOs. 25,. 50.. 
I ()(l" a' an~'Y ,'f whok number iTlle",·"I< m,lwCCT1 0 iOn<1 I (I (I(l(l (011 a vcrage I Ie«on on 
each- oil grade 4. 5 Icvel) 
I<t'prCS('Tltin~ an<1 c"mpa,ing '"' h"k llumbe~ to 4 digi, nllmben; (f~' a' crag:~ 3 I~"on' I'rJuc 
4 Ie"ell and" d'gLt number, (Oll a"crage 31~,wns ~rade 51evcll 
f{epr~st·Tltill!.~ anu c'n"pannf ~"nl1"''' fMCli"", in dia!.'Ta",malic fo,,,, ("n av.r4ge" It·,,,m< 
graue4lewl) 
Rep,.,eming and comparmg fa~1o", of any 2-uig,t whol.numt..." (on average Ie" than 2 
Ic""" -8rade -'level) 
Place '"allie, of UlgltS In whole num),.,r, fTorn 4_digll "urn),.,,,, (,," avera~e 4 ic"on, - gra<k 4 
I~vel) to 6-dlgn nwnbers (on av.rage 4 kssom - grad. 4, 5 level) 
I''luivalent form, of rallCmal numb.." inclll<hng common fTaCI;nn, wi,h denominator> that ar<: 
multiples of eac h other (on a'"er~g. 3 les,on, - grade 4. 5 level) aO<! c"",mon fmchon, with l-
uigi' an,1 2_,lig il <knomina,,,,, (on aVL,-agc 4 Ic<wns - grad~.' level) 
Usmg openmoil< appropnaLc to ,oh mg probkms Ln\'ol \"lnlf a<luill'>I1 ami <uN rad"", nf whole 
Illnll),.,,, ",,'h 4 (00 a\,.,.agc.' 1e_'''>I1' f!m<k4) ~~~:omW"~~SlI~ 
grade S, 61e~) 
{ j ,ing operatlon< ap)I'op.-i,n. 10 w l\'ing problems !Il,"olving addmon and subnaclion of 
Common fr~c'ium in cO<lte.,1 (,., average 3 it",_"",,,S 1:''''<1. 4 levd) 
U;i"ll- nf>t'n,ll(>I1, approprial~ In solvin~ p",hiL-m< im'olving addilLon aO<! suhtraction of 
common frac·tions Wilh the ,ame uenommaton, and whok numb~rs Wilh Common fTacLio"" 
(m,,~J ,,"ml:>.l' i (nn average 6 le;.«"" - gradc 5 kvell lind" involvin& iKldjtion- and 
suhtl1lCl;On of C~":",;~:;:":'::;~::::'::::'~:; 
whole numbe.,. 
~J} 
USing (lpCrn(ions appmpnak 10 'Qiv;nf! prolMms mvolvin£ multiplicatioll of .... hole 2-dIJlLI hy 
2-d'!;I! llumbe", I (>I' average 4 Ie .. """ I ~nd whol" 3-digit by 2-<:1igil ~lImb<.n (on av,>n.gc 4 
ie",ons grade 4, ~ icv"n 
U 'mg "'I,,'rnl KJrrS appropnak (u ...,Iv;"l! 1" nblem~ InvnlvII'f dlvis"'" nf ,_digIt by 1 _digil 
whole nu,,'b .... ' (on average 4 lcs.<ons) Mnd 3-dig11 by 2-digll wbole number>; (011 average 3 
IC'~llI's grd(ic 4, 5lcvdJ 
thing cpirmiooJ A'ppmpriate '" ,QlVingJiro6~~~~ 
fat .. fIl''''~ ':1m{) 
Wrilt~n and !ll&if:ir car:ull1.tic.~ with'whQk ~li:W.i1i~ adffiqg,aiW~;;$_6~q, 
co~_(~.ID:o:N!~0Ili.;.~5-,~ 
Wrin .. , and mental cakulntions wiib ~~1Qw.lt:roi~tiP:~~9P 
i!.Y"'L~~es~nj.,;;.£rade Q, Icvtl) 
Written and mental calculations with ~Jo. .... ~WfVfi'ig"'Qot1..dlY.lSitQ.·t. ~".'d 
!C~SOOS - &!.aQc 6 J~ 
L04:MEASL'RHIENT 
IiI:ru: 
S[)]vmg probJeJIl!' i"wlving calcuJancms 000 connT,lOns bel ween appropTlale I line umls 
,nCllotiinf! min"te, and IH)"'" (on average 1 Ie.""" eoch (2)- gmde 4 level) 
Uni', and in'lfllmcn'~ 
M"ss, copocity olld length 
E"timminf!, mea",r;,ig andcomp';i-;ng 2_D~ and '3-D Obj'eCts u,ing'Sr-im:.,Wi& 
appropriale precision for m,,"$ using kilograms andgJ>ulIS (on a\'~rage:! I~D'J c4& 
grade 4, 5, 11 lc)'S'l) 
Estimating, mea\Hl,;ng "lid comparing 2·D .hap"" and 3-D objects using Sl ,,;js wiib 
oppropri"te precision fur knglh ""I!f! melres, centimetre, "r><i mtllihtres (or, l~e !lesson 
e"ch (3)- grade., 5, 6 level) 
[02: I'AITERNS. FIJNCT1(1NS AND ALGEBRA 
I'onem, 
Invc~ljgating and ";::~;;:;::U:~;:!::;::~~ diagrmnmalic5Q{lll 
La S;DATA HANDLINC, 
"I' 1, >i 
" ' , .. _' 
APPENDIX 14: 
Illustrative examples from field notes 
for content by cognitive demand 
Iliu ~t rative exa milks of ex tracts frum field nHles for content by cognitive demand 
Low levels of cogmtive engagement 
The f:.rude () leurnen Were in.,,,lved II! nvo tasks during the lesson, aile rusl; 
('mailed re~'il in); mulTipliemion Table,' (6 Times lables aild rhen seveillimes TuMes 
up 10 6 X }O and 7 X }O and 2 limes lable up /0 30). The olhu rasK comprised 
fi>lding an A.,t page inlo rWI> "qual par/5 as wI inTroduefion IOkael ions. Th" work 
,x,vered "'(I.'" m"slly a/ Foundation Phase lewd, Learners were enga!?ed wilh a low 
In,eI of"'ilcepluu/ underslaildini? o{fmcllons, 
Engag~mcnt with pnncipled and procedurJlmathcmatics knowkdge 
The /essonfocused on lhe "se of the ,lecimul commu or decimals in m('asurement, 
The leacher sTun ed bv sUY;"R (in Afriku"nsj rhat the decimal comma was IIsed In 
the 'prices' "fi?o"ds "I!d explulned how 'R I =100 cems' which mew11/har '100 
Gel!ts mul;es a wh"le (rand) ' She said, 'So if I hm'e 5 cents - it is ('qual 10 ",hu' of 
a nmd - II is pun of u ",hole. in Maths we call It a "brel'k, " (Afrikaans for" 
fraction). 5 cems is ajraetio" ofa rand. The whol" is?' The class cal/"d out in 
unison, '100 '. She wrole R} = '00/1 (/(I and culled a Ii,anwr 10 Ihe mwrd /0 show 
that 5c - 511()(! - 0,05 'as a decimal', She usked the c/uss. 'fYhy (),OJ~' A learner 
expluined Ihatlhe s<""'ild plUL'e alier Ihe commu is lh(' 'place of hundr"dlhs' und 
Ihe discussion Ihm);;'I/"wed d('"lr wilh Ih" ~'laC(" of 'Ielilhs ' and 'Ihousmuirhs '. 
When she inrrodr,ced mea,'wn~rl('''/, she said, 'As W(' did with rand. we are looking 
a/ the derimal comma and ploce value in measuremelil Th" reacher made rhe 
lilld"r(ring principle,< of decimo' places ond declmolfroc/io"" explicit bv 
recruitini; nampli'sfrom 'money' und Ih,," 'meusr,remen/', She cons/un/Iv 
emphasized and illuSlrawd /he dlilerence between lenlhs, hu"dredlhs and 
IhouSll"dlhs in /enns of decimal place valll(,. 
APPENDIX 15: 
Descriptive data on grade 5 mathematics 
curriculum coverage and emphasis 
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Indi~ating 
OPPORTUNITY-TO-LEARN 
GRADES MATHEMATICS 
Descriptive data: Curriculum Coverage and emphasis 
Fl.RST THREE TE.RM 2003 
First Three Terms 2003 
a) th" percentage of learners lh~l ~overed ea~h 'iuhtopic In the tiTSt (hue terms of 2003. 
b) the estimated average llumhcr of lessons spent ()Il each [opic covcred. 
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available to grade 5 learners 
3(,8 
lilt' fltrnr"lum j!fflt'r.lI'y rn~dl' , ... ailah lt' 10 !!um- 5 lu rners hy the ~>"d of 11M' 
It\inl I~rm ~tliB (i ..... ~11"~~1 S(,~~ of "')I ,~'t" c UH'rrd It\is rOn1~nl} 
1l ~1" 'e'\('1'1I"l' a' orl ",m'i"'Il"!, """,on ... " lra.:u(>.os In d''';!mlo"", li<: [.mn (on fl"~"f""~ :! l<'l':<On< -
gr~"'" 4 'c'~1 1 
Rcprc<CIII"lg anti comparing nJ lHlnun InIClIN\'< wllt\ iliff"' .... ' 
11"01,, <I"a n"", . j,ll!>;, ."~ th<_ ~"""lh~. cil-lhlh , I)!r.dc .; ", '>", 'l.' 
a" I!I ~g~ I lesS<l!\ on each) 
l 'l~ce 'HI" ", ot dJ~'" III ,,'1><>10, Ilwnben. "p h) 4_ J,p': num""'" (on aV~J:lge 6 I~ .... "",< _ ton 4 
, .. yell 
r:qui"alenl fo~ ofnllW.w numbcts mdudi'1i ~00ta.._"j. lei • .wti8it 
dellOminawI:S,(fm ~_2'1m01l$:grackl51ew1) 
I I. ,,,.: "1""""1;""" ajljJfopn~Ie 10 ""lymg rmhtoe <T\'< 10lOI>,n: tttlJo""" .oJ <ubr"'cltOtI '" .... t>ok 
n ...... l..-rs Wlm .; (o n a" era ... ., S 1<:0.,0". - t!-.,,<k.; 1~'·~II.1nj!'5 dii!;U ~.i!..~~ 4 
ie$"Oh$ .... -~. 6~cll 
\J ,,~ ~ operano";, "PJl'f' 'PrI"te 10 WlvioF l"'(lble~1< ",,,olvmg ad d, t,on ,,,,J ,ubt rn ct ,on 01 
,\lm,"\lJl fJ:l C!loll< ;n C(mlen (Gn i V'::r1!li" I WsS\ln j _ ~rad ~ 4 I~vel) 
Usml!: op~rat ium appropr ;me to ><) lvltLjl.1'1' oblc",! i""ulving mUhlpl lCJ tl on 01 wI!< ,Ie 2_d] jl. 11 t>y 
~ . (I] ~ ]I ""moors 1"" awmg~ 3 ie!,nn< ~ra<I,' 4 le,d) lI'n d whol" J~lgit by i -digl! nUIII~ 
(00 a~rllJ!e 4 ksror1$ -jll'.lM,k' I~vel) 
Us>ng 01"'",1'0'" "pprop""le to ,olvlng problem' mvoJvi11g divl>1011 of 3-d,git by I -digil 
whole 11 umbers (on" \ erage 3 Ie,so", ~ .. ,,(\e 4 levci) 
~C!!t.i1 '0'" m\lOJymtiJlllkj~9Q:m:~~~~~ 
''<lin. cm+ i; ~.~ Jnd 12 x 12 (on J\emge 2 I~"on - grade (, level) 
Wrllten and mental calc11la1l0TI' wnh whole numl"", Illvolvlllg mulriplyiTIg in wiumn, (on 
""cr.'!!" 5 lesson, grade ~ lewl) 
1,04: MEASURI'Mf'J\'T 
THn~ 
Solv",!! problems lllvolvlllg ca ic ulal10n, aTId co,we"iOTI, h",ween "pprop""l~ tim~ lInns 
IIlcludi11g minUl~' "nd ,eco11d" hours, day" we~b amlmonlhs (on "v"rag~ j le"on on each 
(6}- all grade 4 level) 
Umts an,d inslrumenTS 
Mass. "ap""ity und :~ngth 
E,timaling, me.suring ~nii co~ring 2·0 sb~pe~ 1i>d' - ;)Ilj«UuSing sTil!!tlS with 
approJl[ii1t~ p',",e,sion fqr rnas~' usi{tgJ<ilog~n..~B!J~J~~iradc..i,l,ji 
lrull 
Estimar!ng, measuring and "Jnpiiniig Y-b fl>:~i &na~b0'JeC(5 ulllJiI: ~jS'\v;1h 
appropriate pre<:isioufor lettg\llJl.~i~.miID!~!llUn:!lJi:li~~""'llIM2\mr*1 
~j.6.Jcvel) 
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Al'PENDlX 17: 
Graphs for model checking for Opportunity-to-Learn 
C raph , fo r Mudd Checkin ):: Opportu n ity_to_ lear n 
Figor. 9: R .. idllal,,, nb .. nl « ism (mudell) 
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Fig"r~ 11: Histogram of r .. i<!u!'.I. i~I~.1 1'1) __ _ 
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APPENDIX 18: 
Illustrative examples from field notes 
for 'type of pedagogy' 
1 111l~lratiw fumplcs from tl cld nolfS for 'IyPf of ]J£dagogy' 
'Barely disremibll" Inwi,,::r·learner hiemrchical rl'lalions 
Man}' of I/'i' learrwrs were I'XIrI'mely row0' and almosl uncomrollable IhroughoU/ 
11u> le.<,wm, The 1'011'<'1' relatio"s Wi're such 11,01 some ll'arnl'r.< openly dl'fird Or Il'tlsed 
11"'lenchl'r Fur examp"'. when the I,'acher firsl mked Ihem whallhey had done in 
II,I' prt'vious le.<,mn and whl'rl' their books were, she had 10 repeal herself mol'l' Ihnn 
OtlCt'. Whil.<1 Ihi.< wa.< going on, two learners werr' jighling over a sl'nl The ICacher 
did nol reno hw sill/ply gm'e ow i'W' new nOll'hooks 10 111.'0 learner.< who claimed 
IhtJI Ihey had /osl Ilwirs. (m,'r. when a Rirl was lold 10 go nnd .<pil 1,1'1' chewing gllm 
in Ihe rillslbin. quill' a few Irart/l'r.< chirped 'S}>oeg dit U;I, ' (S}'il it (111) Othl'rs said. 
'(nal.<y <iit insluk jujJrou." (Make her ."!'allow il miss) . Alone poim a/earner hl'gan 
10 whi.< lie a lune. A !though [he leac her said, "Sabaslo, ek Wl'et nie hoekom jy vandag 
so .<IOW i,< nie " (.5<'/>aslO. I don 'I k""w why you are so naughly loday), .<he did not do 
anyll""K "'se. AI ()9h30, Ihe le(Jch~~' told Ihe doss 10 opi'n Iheir h"okl' hul wI)' lew 'if 
11",m did as m.,lruclt'd. She said, ")Oll /aasle wed" (Your previou,l work) as she 
slarled walking a/"",/, trymg to see who had done the homework. She told /earner.' 10 
.<Iay in Iheir ploces but variou.< learners gol up from /heir de.<ks and wandl'rI'd 
oround. II sremrd Ihat learners ralher I/wn Ihe tencher delerminl'd Ihe nn/ure of /ile 
classroom cmu,'XI ,md Iheir relalionship wilh II", /eachl'r The ll'ac!",r sl','med 
llt/nbll' to gel/he cla.<s 10 lake her saiously. 
Barely disc'ernihie' learner-learner hierarchic'all'elalionl 
/.I'arners' I'e,']}onse,< were moslly in Ihe ji,rm 'if'a 'c'horus', where everyhody c<illed 
oul simultaneously. 1"t' teacher lended 10 po.le qlie.wions to /he whole doss and 
address them as a colleclivl' moking jbr a mlher homogeneous /rr'arml't/I of 01/, 
A//hough she OCCQ.<iona/fy adtire.<sl'd and coiled on il1dividuols, her whole class 
intewe/ion was nOi u.<ed /0 idemif" learners who were giving correct nsponsesjrom 
Ihosl' who 11'1'1'1' 1101. uamer.< were .<uhseqUl'ntly meant to complete tash alone hul 
rhl're 11'0.< discus.I'i,m helween pormer.,· ahom Ibe amwers Petji,rmances >"ere not 
used", diJlennliate hel>"een those wbo were coping matbemaliailly .... dlhose who 
wen not 
:n~ 
'Bare~\' discernible 'framillg nver the discursive rules (Note: this was a lesson given 
to the (~lly ciass w),.,'" leamer, were afforded a choice ovn ,clectlOJl and sequencing 
- bowever, their choKes arpeured to be unCOllstruUled,) 
Sdeclion 
Afaths knowledge was linked 10 olher suhiecls Ihrough th,' use of a cross curricular 
theme 'Ih,' environment' a",/ was emh,'dded in Ihe everyday world The focus of rhe 
lessnn was Oil discovering Ih(ll 'mathematics is evcrvwhere in rhe real world' 
Learners had to use 'wa.sre products' such as cereol boxes, borlies, puck"'s elC, Ihul 
they had brouglufrom home, The rask give" to rhe learners was 10 find 'something of 
in/ere.I't' 011 Ihe irems, The 'u"e;xpressed' expeclatinn app'ared 10 be Ihal Ihe," would 
select lots th(ll Ihey l>'Ouid elassifj.' as 'maths " more specifically, '"umbers', such a., 
bar-eodes, (mib' of measuremem, sell by dates, etc, However, Ihe teacher gave Ihem 
no criteriafor selectinj; ilems, olily hin/ing 01 nne poim what was required (lhat is. 
texi Ihat related to mmhsj h,v saying 'R"memha I am your moths reacher', After 
learners had/fnmd 'something nfmterest on the ohjects', they had to 'wrile ujournal 
of what happ,'ned' and answer th" rhl/owing qUe.<ti(ms: 
a) What did 1 do_? [For examl'lI:, culling. selecting, pasting facrs' from the object} 
b) What did I J,>arn? [For <,-,amp"', one h'arner responded Ih(ll he had leaI'm the 
word journal Some learners unswercd, '"umbf'rs', 'prices' -har-cod('s' and 
various Imils o{mea.mremcnt! 
Se'luellcinR 
Learners amid work in allY order they chose_ Progression nr illcreasillj; levd.,' of 
difficulty were not <'liit/em_ 
PacillR 
Learners seemed 10 havc uncnnstraitled cnnrrol nVCr the pace which waS very slow, 
Apparemly Ihey muid lake <I.' long as th0' wanled and no time limits were sel, 

APPENDIX 19: 
Analytical framework for 'type of pedagogy' 
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A J)PENDIX 20: 
Box plots for 'type of pedagogy' 
and chi-squared tables 
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APPENDiX 21: 
Graphs for model checking for 'type of pedagogy' 
3'X1 
Graphs for [\101M Ch~tking: 'T}'I'~ ofPeda:!o:!y' 
Figure 23: Histogram of resirluHIs (morlel2) 
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APPENDIX 22: 
Descriptive analysis of learner background variables 
3Y3 
Gender 
Table 30 bt' k,W ~hows thai the genders arc "Imost c,!ually rcpr~~nrcrl , 
Tabl€' .lll: 
Age 
The average age Qf\IM: "ample was 12 year.; wilh a median and Incxk: of 12. Ages 
ranged from 10-17. Tahle 31 prov ides frequencies for the age, [)f leamcrs in the 
sampl .. , 
F amil)! "Im ",/",.: 
_ -'\~ ill " ........ 
" 
" 
" 
" 
" 
17 
f'u ml>et- or 
lurnu. 
, 
H'l 
4 15 
'"0 
~ 2 
" ,
, 
J 
T ah le 32 prov idt , 11M: percentage ofkamcr~ who rcpon~d that hotWone parentis l iv~ 
at hOllle. Table 33 provides the p er<:enlag~ of learnt'" who reported that the ir 
mother/fath er did Of did not live at j)(>lllc Wilh lheill. 
T at/Ie 32: BOlIoi{)lW' parent li,-io at III)l)w 
I:I-oI h pal'Cfl!>; 
I 00..- P"',-..I 
, :>lei."'" 
, Mlssing 
T"bJe 33: J\l ollil'r/fllthH liYing ~1 home 
>J" 
3 1% 
._I~ 
J% I 
Table 34 rcf1 eCl~ the percentage oficameT ~ that reported on t ach ()ftlk: fu llowing a' 
the,r main caregive r". 
~loth er 
I hth<:r 
'I; Gmndp~rcnl 
Brother 
I Sl<ter 
IA;lO{h"~ rela"v~ 
i Another j"'T~"" not related 
, N(>b(){] isclf 
M""ng 
l:;dur(1lion J<,rel afmain caregirer 
I % 
-t - 57 
" , l~ 
-+_._-:r 
, 
, 
, 
, 
' I abk 35 ,how, the pCITl'magc oflcamcrs who reported thal tbelr motbers or mam 
carcgIVers hau finl';hcu sch""L 
Do n'l know 
Mi"inL __ , __ ,_ 
Table 36 shows the percentage of]eamcn< who reported thai their mother or main 
caregiver smui .:-u furthrr aftn ka\'mg ""hoot 
Lunguage Ii",,! at home 
66·/;, oflhc sample reponed that {hey mostly or always "poke either Engl,.;h or 
Afrikaans at hoTOC. T Hble 37 shows learner" report~ on Engl1';h and Afrikaans 
language usc at home. 
Table 37: Lnngua::e use at home 
S ak En li . h ~I home 
1"los! Of all {he lim~ 
Hall'lhe time 
~I<)(h er l"n ~u" ~ 
I Mi",;nc 
Mom or all the lime 
L Iiall tlie (ime 
i-Anothe r language 
M", ,,'~ 
% 
Sellh' '''''lIlypdbuilol;ng 
Tabl ~ 31\ show" (he p"'TCcntlll;c of le:m,ers who replHk'd living 1n the (WO m~m 
cafcl,!on cs of 'lUj ldilT g.~: 
T able 38: Type 
"I , 
Table 39 p",\',dcs Ih(' IX'",cl:lllage " flCllmeIS who r>.:pol1t:tl rn.vi~ access t" laci li" , ... 
such a, electricity and runni ng wat~r at horne. 
T ablc 39: Facllit;"s" 
Taolc 40 p<OJvid", Thc perL ... 'ntlge " f leamcrs who n::portcd on the ~'a roou , categorlcs 
of saf~ ly from crime and ";olenee ill lhe area they li".11 ill. 
Bu.<k coglli!;, '''' re.<(!III\· .... tJI hom .. 
T abl~ 41 slTQl'" IDe roerccmllgc uf leamcr5 woo rep,moo having ac,~'<S to boos;c 
cogn it ive .esc'lIrecs ~uch os a q"iei mum for ",udyinS aT />ome" 
Table 42 s/l(m"" Tlie 1»C''IlTagc " f learners wh" reported h.win!, Ihe "ari.."lUS categoric, 
()f number ofh<.>oks in lheir rn)<lJes. 
Tahle 42: r-,"umbu 
rllm ily exp<;(' 1 al ion8/"hl ig {J Ii om 
Table 43 PJl >v idc~ pefCemagc oflcamCfl! who re",'ned On the ... ari"us cat "8OT\l~l> of 
fam ily cx!'-«tations of them ~fi"r school. 
'n[(N"malion d,onnels/parcnl-d ,ild il1/,'ra<:lio"s 
Taole 44 pmvidcs pen::cntllgcs o fk amcn; .,.,h(, reported on each uf the cate ilori es for 
wbether an adult perno" at bome talked to them allllut things they hud studied in 
~c ho(ll or helVCd them with their fl<'[]Jcwnrk 
Table 45 provides pen:enlll.gcs of leamen; who reported on each of\he catcilnrit!' for 
whether their pa rent, or caregiver, had attencrd (\ meeting at their M; hool this yt!3r. 
Tab)e 46 prt'lvidcs (he percentaj!C ofl eamc rs who reported on each Mthe categ"ries 
fOI "hethet thcir parent, or curcgiven< knew thei r friend, well. 
/.'e",'Qrl. re..'"QlIll "('~. indudi,,!! ,"(mcUrNi"t I/:ar"ing 
Tnbk 41 ,how~ the rementage ofleamCf5 who reponed OIl each ot the ~atcgories for 
.. <bethel' their mothcr:s or carcgiver:s (,ftc" got together with olher ))Cople outs ide of 
the' r fa mily 10 do or talk about things (fur c.~mTlJ'le " to ~i ng in a c hu tch choir or In 
di~lISs comlllllll ily pmblcn ~~)" 
l"a blr 47: MMhers' community invol v~ li1cn t 
rO!'kn ' EE.3% 
. . 
Sorn ... i ll "'~ 36% -I "'1c\'tl?Don't knnw-_~ - 30% 1 
..M!-.:' ''If! . I 1 %._ 
J97 
Tahlc 4t<: shows the pt"cef\la~e oncamers who reponed thaI tocy had/had 11001. had 
<,xlm Il1Qlhem~T\Cs lessons \\' llh a learher who i~!lOt (rom Th~iT ~h()oL 
-hIM .. 4t<:: F.xlra ","'-Ills 'l"'~{Jn'1~E==:::E~~3 I NY.~i 17% 1 _ 8J~ 
APPENDIX 23: 
Graphs for model checking for 
learner background variables 
• 
Graphs fO I' Model Ch('Ckin g: Ocmognl l'hic Variables 
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APPENDlX 24: 
Boxplots for the interplay between the significant 
variables for OTL and 'type of pedagogy' 
40:' 
nn'plnt, for the inlerplay betw"en the signllicant variables fnr OT1~ ~nd 'type of 
I,ed~gog.v' 
Figure ~O: 
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Cuntenl by rugnili,·c demand and framing ov~r criteria for e"~h(ution 
(Evalc-ritY'l' ) 
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Figure :\4: 
COOI~"I hy co~nilin demand and framing ovcr criteria for evaluating 
le>.ls for ...-nlota!ion (EvaJcril i""O'l) 
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Figure35: L"gab.cnt ~nd fr~ming ...... r criteria for ,·'·aluating lex" for cvaluwtion 
(EvakritJ>Ost) 
APPENDIX 25: 
Graphs for model checking for combined model 
Graphs for Model Chr~kin~; Combin"d Model 
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APPENDJX 26: 
Diagnostics for the hierarchical linear modelling 
[liagnostics for t hI' 111 ,1\1 
Figure, 39 - 43 below show dIagnosTic plots. 
Fi)!:ure 39: Normal probability plot -I~vd I residua" (HLM) 
= ---
, 
r 
'lI i 
~~l 
~ I L, 
; t-----:c=------:.c--c:::--~ 0.00 0_," 0."" 0.15 
, 
~_ PVI - "IN+1 ) 
~. -~--~,-~--' 
Figure 411: "'Ionnal probability plots - rvery 5"' cbs< (IILM) 
410 
,_ .. _ .. -. 
j 
"-i!!ur~41· Norm.lit}· of Ic,·ell rcsiduals ("I.~f) 
Quan/jle-Quantile Plot 
• • 
• 
.' 
0 1..,... --_---·~--_---T'---T' 
o 2 3 4 ~ 
MOIST 
Figure 42: Homogendt~· of Inel I ,arian~e (HLM) 
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Fil!.u .... 44: 
Resicl "ai, vs rognitiv. cler .. and (II U\'f) 
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l\" ormalny of th~ re,idnals m kvcl I was checked wilh a normal probabllily plot 
(tlgnrc 40) and toc distnbUllOll ofth~ residuals within each level 2 unit wa, checked 
by examimng a r~ndom Sd of every 5'" class (figurc 411. Th~s~ plots ~how that the 
level I rcsidlwls w~r~ approxnnaldy nonnal and IhlS wa~ c()nfimJed with a Shapiro· 
Wilks test lhm had ~ rv~lu~ ofOAl. 
Th~ nOlTTlality ofkvel 2 residuals was ass~ssed by plotting the Mahalanol:l1s Distance 
mcaslU("" against tbe (""xpccted dIstance. Esscntially (hc Mabalanobis Distane~ gj\,~s a 
,ingle meaSUfe Ihat summarises The diswllce of a unit's EmpiTlcal l3ay~s (EI3) 
estim~t~ from ils fiu(""d vaJu~ . Figurc 42 reveals Timt apart from a f~w classes (for 
example, 2, 10) Ihc resl<lu~ls appt;aT~d nonlla]. 
llo11log~n~11 j' of VallanC~S acrOSS classe, was asses, ~d by lookmg at tbe frequency 
d"'nhlil ion "f these swndardlSi:d mea'Ur~S or dlsp~Tsi()n . Figure 43 sbowed that this 
m,Sllmplllln ~N'CaJ ~d T~asonahlc - how~vn Tbel ~ aT~ 2 classes with less VJrimil'll than 
\hi; oth~IS (class~s 2 and 22). 
In gcncml om' can chcck for polCntial model rnis,pcciikallon by plot\mg Ihe residuals 
again,t scveral polcntiJlIy imcrcstillg variahks.llllt sincc ll\C)!;! of the level 2 variables 
af~ catcgori"altbis could only Ix don.; fOf cogJlltil'c <kmand A plot (Jigur~ 44) of the 
c rllpiriCJI hJy~s r(""siduals versus cognitive' delTlJoo revealed fJOOOm scallCl . 
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